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— planned conservation pays 
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STABILIZER PRODUCTION 

— how the molding process 
gives a stronger, lighter struc- 
ture in less time at less cost. 


EFFECT OF SCRATCHES 
ON ALCLAD 

— conclusive tests show effect 
on fatigue strength and indi- 
cate needless rejection of sheet 
by present standards. 


HIGH STANDARDS 
BY QUALITY CONTROL 

— a description of Ryan's suc- 
cessful method of controlling 
quality of goods produced. 
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ON THE RAMPAGE 


Consternation reigns in Axis ranks when 
Army B-26 bombers loom up. These versa- 
tile Martin Marauders can carry bombs, 
torpedoes or depth charges, plus the fire 
power to strafe or battle as fighters, plane 
to plane. Their mighty Double Wasp engines 
pack 2000 horsepower each, to help make 
them the scourge of the skies. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 


AIR FREIGHT, UNLIMITED 

— how airplanes were used 
exclusively to transport mate- 
rials and 
the great 

trie project in Canada. 
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W AR has spawned a deadly engine of 
destruction in the torpedo. Streaking 
just below the surface, its slim length packs a 
devastating force that can sink the great- 
est ships afloat. Quick to learn from the fate 
of the Bismarck, the Repulse, and the Prince 
of Wales, the United States is producing 
thousands of these torpedoes for our tor- 
pedo planes. Built like a watch, the pro- 
pulsion unit which utilizes vital precision 


parts built by Thompson, delivers tremen- 
dous speed and power. 

Into nearly every type of war weapon 
which employs internal combustion power 
goes some important part made by Thomp- 
son. After the war is won, this craftsman- 
ship and great plant capacity will be turned 
to the building of better automobiles, trucks, 
tractors, and transport planes. 


War Production Drive Labor-Management Committees of 

^Thompson Products, Inc. 

thompsdT^aircraft products co. 

Manufacturers of Automotive anti Aircraft Parts 

General Offices: Clevelond. Planls in Ohio, Michigan, California, ond Ontario, Conado 
Beating Production Schedules on Vital Parts for Planes, Tanks, Submarines, PT Boats, Torpedoes, 
Jeeps, Half-Tracks, Tractors, and Trucks 
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OF "THE INVISIBLE CREW 


quarter o 

t It It 


Remote Indicatin': Compass — vet. direct-reading tmigni 

adjunct and aid toreniotc indicating and electronic de\ i' 
A charter member of "The Invisible Grew." the li 
precision-built "Pit INKER” Direct- Reading Magnetic t a 
pass is 'nit one of the many llight. navigational, and rnp 
instruments being mass-produced at Pioneer plants, 
standard equipment, these instruments fly on thousand* 
lighting aircraft and air transports of the L oiled -\ati< 
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Briefing for June 


Building dams is tough work in any 
man's league; building two big ones 
in Canadian winters tougher still. But 
when every pound of materials, men, 
and machinery are taken to the other- 
wise inaccessible site by air, it means 
one of the outstanding chapters in air 
transport history. Aviation's Dave 
Baker flew to the source anil brought 
back the first detailed story on the great 
Shipshaw hydro-electric project. “Air 
Freight, Unlimited” begins on page 1X2. 

America’s fighting planes not only fly 
to any and all bnttlefronts, they come 
home under their own power for major 
overhauls — in short, what some mili- 
tarists thought could never happen is 
now regular practice. As part of one 
of his regular transcontinental flights 
gathering material, Associate Editor 
John Foster “went through the mill” at 
the Oklahoma City Air Depot and came 
out with the first over-all story of the 
great work being done by this “model” 
depot and ten others operated by the Air 
Service Command. His article, “Fighters 
and Bombers Fly Home for Repairs,” 
makes it much easier to understand why 
United States warplanes arc piling up 
such enviable records. Sec page 120. 

Postwar problems can be over-simpli- 
fied, or they can be made very complex 
— depending on who’s doing the arguing. 
But no matter how simple or compli- 
cated, they need solving. If we are truly 
realistic about the future, as is pointed 
out in this month’s editorial on page 
111 national leaders will call upon avia- 
tion men to help in that all-important 
job. Now it’s the Securities & Exchange 
Commission that’s getting involved in 
the aviation business. This time it's a 
“yardstick” of profits, which it says was 
set up as a measure in renegotiation, 
citing some gross “profits” of over 10b 
percent on invested capital. This SEC 
study has vast implications for the in- 
dustry, analyzed on page 118 after the 
question, “. . . And Just Where Are 
Those Profits?" 

Culminating five years’ experience 
in centrifugal easting of engine cylinder 
barrels, Ford now applies the method 
to aircraft engines to replace drop forg- 
ings. Details of the method, which saves 
35 lb. of steei per barrel and which 
uses equipment costing one-third as 
much, are given in the first-hand account 
by Herbert Chase on page 134. 

The concluding Part III of the series 
on flight I ■■sting by the late great Eddie 
Allen — his last writing— explains the 
procedures employed at Boeing Aircraft 



Bert Holland, quality manager of Ryan 
Aeronautical Co. who has made a very 
tangible asset of an intangible factor -qual- 
ity control. The highly successful system he 
lias set up, as he explained it to members 
of the East Coast Aircraft War Production 
Council, is thoroughly documented in his 

article on page 130. 


Co. on high altitude test flying. This 
installment is on page 147. Like Part II 
it was put in finished form from Allen’s 
notes and rough drafts by his associates, 
who are carrying on the work to which* 
be contributed so much. 

Material conservation grows in im- 
portance every day — because it's neces- 
sary to meet wartime production sched- 
ules and because postwar profit -and -loss 


operations can’t exist without it. Means 
for beating waste to the draw are given 
by C, C. Shafer. Turn to page 138. • 

Continuing its presentation of the 
latest in design and production proc- 
esses, Aviation presents on page 150 
up-to-the-minute details on the Dura- 
mold process, explaining how the mold- 
ing methods make it possible to dis- 
tribute weight according to stress pat- 
tern and also to gain exceptionally 
smooth shaping of curved skin surfaces. 

An outstanding contribution to Alclad 
sheet literature is contained in our study 
(page 154) on the effect of scratches 
on fatigue strength. For these results of 
exhaustive tests show that scratches even 
more severe than those found in service 
do not seriously affect this alloy’s fatigue 
characteristics. 

Every plane going into combat car- 
ries a lot of weight that wasn’t de- 
signed into it — something which can’t 
he blamed on either the designer or pro- 
ducer. instead of adding to planes, 
there now comes the idea of “Engineer- 
ing by Subtraction" — making every 
ounce of weight functionally essential. 
It's a thought-provoking design phi- 
losophy developed on page 165. 

Although today's planes may carry 
plenty of weight, designers don’t permit 
any excess in the electrical systems. The 
development of versatile, lightweight, 
high output generators which have been 
battle-tested is portrayed on page 167. 



Just released is the story of mass ferrying of Lockheed P-38 Lightnings from factory to 
England and, for some of the planes, another long jump to Africa. Giving fighters the range 
necessary depended wholly on droppable gas tanks. How Lockheed builds these tanka at 
the rate of one every 4(4 min. is detailed on page 128 by R. A. Von Hake. Lockheed's vice- 
president in charge of manufacturing. With one of the P-38's are four AAF colonels who 
made the trip — Ben S. Kelsey, Cass S. Hough, James E. Briggs, and John K. GrarhearL 
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It happened barely two years ago — on January 21. 
1941 — and already it is changing the shape of 
the world. On that night, men held in their hands 
a bar of the world’s lightest metal — the first ingot 
of pure magnesium to be taken from the sea. 

The men were chemists and engineers of Dow 
Chemical Company, and the metal mermaid which 
they held that night was the creature of many 
years of experiment in the field of ocean mining. 

As a result of those years of search and research, 
most of our production of over 200 million pounds 
of magnesium this year will come from the limitless 
sea, and plants are building for the production of 
many times that amount. . . . Also as a result of 
those years, a whole new age of light metal parts, 
products — and problems — has begun. 

Today, 99 per cent of all magnesium production 
is going into aircraft. But after this war, with a 
wealth of experience, new techniques and a yawning 
capacity, magnesium will be ready to bid for other 
markets; streamliners, busses, trucks, trailers, 


materials, and the whole broadening field where 
weight and load factors are of increasing importance. 
And with this new production will come the problems. 

As specialists in internal grinding — with engineers 
and machines on nearly every aircraft production 
line in America — we at Bryant have had a great 
deal to do with parts made from lightweight metals. 

We believe that this knowledge can be of greater 
value to you than ever before in meeting today’s 
efficiency requirements and in planning ahead for 
tomorrow's. Bryant’s Consulting Service is available 
to you at all times. Call upon us now! 


Bryant Chucking Grinder Company 

SFRINGFIELD, VERMONT, U. S. A. 

SEND FOR THE MAN 



FROM BRYANT! 
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TT’S a vital role the Piper TIE-1 Ambulance Plane 

is playing ... a role that is saving many American 
lives! Landing in small fields where most planes could 
not operate, the "Air Ambulance” picks up a casualty 
and carries him, comfort ably enclosed under the plane's 
hinged turtle deck, to a base hospital. It transports 
him with speed that often means the difference between 
life and death. 

Built especially for the Navy, it adds another page 
to the story of sendees rendered our 
Armed Forces by Piper Cub planes. 

The important parts played by this "Air 
Ambulance" and the famous Piper L-4 
“Grasshopper" daily bring victory nearer! 


And, when peace comes, the lessons learned and 

to bring you a superb peacetime Piper Cub plane. In it, 
you'll fly to your favorite vacation spots and stream- 
line your business trips. Then small airports and high- 
way landing strips will dot the country. And, light 
airplanes will dominate the air just as popular-priced 
automobiles dominate the road! 

FIIEE IlOIIKirr ON HOIV TO FlY. Send today for your copy 
of the casy-to-uuderstand booklet “You. Too, Can Fly!" If 
you also want the full-color Piper catalog, enclose lOci nstamps 
or coin for postage-handling. Piper Aircraft Corporation, 
Dept. A63. Lock Haven, Pcnna. 


IHmm. SOUND F1LU— "The Cons traction of a Light Airplane" 
now available. For point of nearest distribution, write the 




PIPERS 

A A A Aj A A POINTS THE WAY TO WINGS FOR ALL AMERICANS 
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Each day the future Bomber Pilot, of the United Notion, ore flying Joeob,-powered twin-engine 
Tramer, more than ,,000.000 mile,, from United State, and Canadian t^^dT«,T. 

in., o th /• r "' S '°d !. Wi " de,aS '°' e ,h ' ,OC '° rieS °"‘ l the raifroads and paw.! 

of the Ax,s and that soon will blast the way for our Armies to Berlin and Tokyo. 

Day-in and day-out th.se sturdy engines are ready to go-from dawn to dusk and into the nigh, 

^Snl™ “° mb " * ** * »' — - World ,1 


JACOBS AIRCRAFT ENGINE CO. 



!■ jM efficient lighting and reliable 
operation of complicated instru- 
»*' ments on modern war planes. 

Auto-Lite engineering and re- 
search have played a major role 
in perfecting low tension wire and cable 
daily winning service stripes on battlefronts 
all over the world. 

This low tension cable meets every per- 
formance standard set by Army-Navy Speci- 
fication AN-JC-48a. For complete details on 
the various types of insulated wire available 
write for your copy of Form No. 838 today. 


People are prone to think of battles in terms 
of lusty' man power and grim weapons. Those 
arc the glamorous things. Yet back of all 
these are the myriad “prosaic” needs of 
armies, navies and air forces. 

As Engineer or Purchasing Agent, you 
know full well the prime importance of wire 
and cable selection to assure adequate power, 


THE ELECTRIC AUTO-LITE COMPANY 


IN IIS U GREAT MANUFACTURING DIVISIONS, AUT0-UTE IS PRODUCING A 10NG UST OF ITEMS FOR AMERICA'S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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HOW WESTINGHOUSE SERVES THE AVIATION INDUSTRY 



What it takes to stir up 

25 HURRICANES IN A TUNNEL 



When nature stir* up a 76-tnph wind 
it’s called a hurricane. But today, man 
can create a wind equal to the force of 
25 hurricanes — with velocities ap- 
proaching the speed of sound. 

From these huge “wind tunnels” is 
coming a great new fund of aero- 
dynamic facts — to increase the power 
and speed of America’s fighting planes. 


In the world's largest high powered 
wind tunnel at Wright Field, two 
40-foot propellers, each weighing 41 
Ions, arc required to push air around 
at 400 mph. Driving these huge fans is 
a 40,000 hp induction motor, the world’s 
largest. The driving motor, and its com- 
plete electrical system, was designed, 
built and installed by Westinghouse. 



Wes 


The tremendous horsepower required 
is only one of the many problems 
faced in building such drives. They 
must be capable of wide speed adjust- 
ment, and must be able to hold any 
desired speed nearly constant while 
complete readings are being taken, re- 
gardless of fluctuations in load or 
power supply. Yet all these and many 
other problems have been satisfac- 
torily solved, to help Uncle Sam speed 
the day of Victory. 


The ability to desijn ami build such drives is 

offers the Aviation industry. For help on any 
problem involving the application of electrical 
power, phone your nearest IFestinghouse iffice. 
IFestinghouse Electric & Manufacturing Co., 
East Pittsburgh. Pa. J-945S3 


:in0h< 




ouse 


OFFICES EVERYWHERE 


plane talk 


A-C SYSTEM STUDIES: The increase in size and power demands of aircraft, 
and the distance over which power must be distributed within the plane, 
have placed a heavy weight penalty on low-voltage d-c systems. Since 
the use of higher direct-current voltages is not considered practical 
for certain of these planes, much study is being given to the application 
of a-c power systems. 

By means of the A-C Calculating Board, widely used for making system 
studies for utilities, Westinghouse engineers have made much progress in 
the analysis of a-c requirements for planes. Actual equipment has been 
developed to the point where a-c generators, voltage regulators and 
transformers will soon be available. 


PHOTOGRAPHING SPARK PLUG PERFORMANCE: The study of high-speed electrical 

impulses, such as occur in the firing mechanism of an aircraft engine, 
has been an important contribution to increased engine performance. For 
this purpose, the Westinghouse Cathode Ray Oscillograph is ideally 
suited. Also used in the study of lightning surges and high-voltage and 
current phenomena, this device can record phenomena at speeds of 1/100 of 
one-millionth of a second. 


ELECTRICAL 

DEVELOPMENTS, 

IDEAS, 

APPLICATIONS FOR THE 
AVIATION 
INDUSTRY 


SOLDER SEALING of entrance bushings greatly simplifies the problem of 
protecting electrical equipment against harmful effects of condensation, 
high altitude and humidity. 

Capacitors, transformers and other apparatus can be hermetically- 
sealed, quickly and inexpensively, by means of this exclusive Westing- 
house process. 


NEW AVIATION EQUIPMENT BOOK containing valuable information on 
Westinghouse equipment for the Aviation industry, is now available. 
Write for copy of Booklet B-3255. 





Wings with sinews of 57721 TUBES 



FOR AMERICA’S FLEDGLING FLYERS 


TOLEDO!. INC flyers need a plane that will take 
a beating — one that will stand the bumps, jerks 
and crazy contortions caused by inexperienced 
hands on the controls. Wings and engines must he 
securely mounted to absorb such shocks con- 
tinuously. That’s why so many basic trainers are 
built with Shelby Aircraft Tubing to obtain the 
lightest, strongest construction possible. 

Consolidated Vultee’s basic trainer is one of a 
number of well-known trainer planes using Shei.by 
S eamless Aircraft Tubing for fuselage sections, 
engine mounts, and other parts requiring great 
strength. This construction withstands vibration, 


Alloy steel tubing has the highest strength- 
weight ratio of any structural section under the 

subjected. Today, too, in giant bombers and other 
combat planes, such vital parts as wing spars, 
fuselage struts, longerons, engine mounts, and 
landing gears are made from seamless alloy steel 
tubing. 

No matter what type of plane you build there 
is a shape and size of Shelby Aircraft Tubing for 
every modern aircraft. It is made to exact govern- 
ment specifications and must pass our own spe- 
cial tests before it is shipped. Write for our book 
giving complete details. 


NATIONAL TUBE COMPANY 

PITTSBURGH. PA. 
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MALLORY Bearings 

Meet Critical Loads Superbly 

'Where ordinary bearing surfaces are inadequate to meet the stresses 
and strains a fighter plane's engine must undergo, Mallorv Bearings func- 
tion marvelously. They can take the terrific pounding and fatigue stresses 
imposed by suddenly applied loads from a high powered pursuit plane 


Mallory Bearings are made by Mallory's Mallosil Process of bonding 
silver to base metal backings. They provide a tough, homogeneous, heat 
dissipating silver surface of high fatigue resistance; ample strength and 
hardness; and high resistance to seizure. 

What is more, Mallory Bearings are precision made. Through use of 
newly designed precision tools and test instruments, skilled Mallory crafts- 
men have set remarkable records for exactness and uniformity in produc- 
ing bearings, bushings, pinion races, gear races and other aircraft engine 
parts. With tolerances measured in split-thousandths, they are turning out 
ever-increasing quantities of precision parts with an accuracy and uni- 
formity considered impossible only a few short months ago. 


Continuous experimental designing and testing indicate even greater results 
for the future. The experience and technique gained in War production 
will be invaluable for commercial motors development when Peace has 
arrived. Consult us on the possibilities of the Mallosil Process for you. 

P. R. MALLORY & CO., Inc., Indianapolis, Indiana • Cable Addrcu — pelmauo 



MallorY 

ELECTRICAL CONTACTS, VIBRATO 
SWITCHES, ELECTRONIC EQUIP 


THE A V I A T I 
TIPS, THE MA 
S, VIBRAPACK 
lENT, COMMI 




ALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
IS, CONDENSERS, ROTARY AND PUSH BUTTON 
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The creature no one knows. 


IN THE HALF-WORLD between day and night, an 
eerie, sinister creature emerges from hiding. Its ances- 
try is unknown. It is the bat, the only mammal which 
flies. Of all the creatures known to man, bats are the 
most mysterious. They do not mate when other animals 
do. And no one knows where they go at migration time. 

Yet bats are the most highly specialized mammals 
on earth. If we had the intricate ears of bats, we could 
hear an ant walking. If we had their incredible coordi- 
nation, we could fly at the speed of a locomotive toward 
a telephone wire ... at dusk ... yet miss it I Or dash blind- 
fold'ardund hundreds of objects and not touch one I 
/B^jOfjpu think that's specialization, listen to this: 


The production giant of the machine tool industry — 
Cone's multiple spindle automatic lathe -can do as 
many as 8 different jobs simultaneously... in a matter 
of seconds ... or perform as many as 17 different opera- 
tions on a part— more than one every two seconds— 
with the deftness of a master craftsman! 

The prime task of Cone Automatic Machines today 
is to help speed war production. In the future, by mak- 
ing possible increased production, they will increase 
purchasing power . . . and so increase employment. 
As a result. Cone Automatics will make major con- 
tributions to social and ^cs^omic^ata^ttf! the future. 

far 


0H£ Automatic Machine Company, lac., 


sot, Vermont 
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ti NY BUT PACKED MM POWER 


Small size and light weight are only part of the story behind 
Automatic Electric’s new Class "S” Relays. Designed to meet the 
punishing conditions of operation on the fastest modern aircraft, 
they offer a combination of features never before found on any 
relay, large or small. Here, for example, are three of the many 
basic improvements in these tiny but powerful relays : 

FIRST: resistance to vibration has been built-in — not 
"added on.” The most searching scientific tests fail to re- 
veal false contact operation even under vibration conditions 
far beyond the limit of human endurance. Class "S” Relays 
withstand, with a substantial margin of safety, the most 
rigorous operating tests required for aircraft relays by the 
Signal Corps and the Air Corps. 

SECOND: maximum contact dependability is provided 
through a unique type of spring design, which provides 
high contact pressure within small space limits. Indepen- 
dent, self-cleaning twin contacts provide additional safe- 

THIRD: A new type of pin pivoted armature with full 
length bearing provides exceptionally long life under severe 
service conditions. 

For the complete story on Class "S” Relays, write for the engi- 
neering data sheets, giving full specifications: 

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 

1033 West Von Buren St. Chicago. Illinois 


AND OTHER CONTROL DEVICES 

/AUTOMAT I C 
" ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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BLANCHARD 

MACHINE COMPANY 

64 STATE STREET, CAMBRIDGE, MASS. 


COUPON 


Without obligation 
Work Book. 

,.„d m « ,K. B' a 
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STATE 
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To further the war effort, we are today pro- 
ducing an ever-increasing supply of fine 
control bearings — QUALITY BEARINGS — for 
the air forces of the United States ARMY, 
NAVY and MARINES. 
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Jacobson & Company, inc. 

EXECUTIVE OFFICES: 335 EAST 45»h STREET, NEW YORK, N. Y. 


IN CANADA: JACOBSON & COMPANY, LTD., MONTREAL, QUE. 





test chamber, and the constant high temperatures at sea 
level necessitated the installation of refrigeration equipment 
to cool the air at the carburetor intakes of the engine. Inci- 
dents like this, seemingly small in themselves, are extremely 
important in the successful design and operation of test 
equipment. 

ENGINEERING. A complete engine test installation requires 
the specialized knowledge of many fields. Among others we 
perform the service of design, research, acoustics, instrumen- 
tation, as well as offer a consultation service to the architect 

CONSTRUCTION of a test installation for single or multiple 
engine testing involves many trades: the supplying and 
supervision of skilled and unskilled labor; securing and 
coordinating the flow of materials and equipment; special 
consideration to the acoustical problem and the proper 
correlation of all construction in the field. Jacobson service 
is set up to control the entire fabrication of the test units, 
including proper installation of all instruments, controls and 
test equipment, under one experienced responsibility. 
INSTALLATION of the job includes responsibility for the 
successful functioning of the completed unit and the instruc- 
tion of customer's employees in its proper use and main- 
tenance. 

Should modification or expansion of the equipment be 
required to meet new designs or other changing conditions, 
Jacobson can supply any or all additional equipment or 
service that may be required. Should unusual problems be 
encountered in any phase of engine testing, the services of 
a field technician can be obtained quickly to insure proper 
functioning of the equipment at all times. 

Because of the multiplicity of problems in engine test 
equipment design and the seemingly innumerable details 
involved in even the simplest type of test unit, the advan- 
tages of the service such as Jacobson 8s Company offers, 
covering every phase of the job of design, engineering, manu- 
facture and installation of engine test equipment, becomes 
apparent 

Many leading organizations are utilizing this unique serv- 
ice. Among them are those listed on the following page. 


W AR-ACCELERATED obsolescence in aircraft engine 
design, plus demands for greater versatility in engine 
test units, have posed new problems for designer and user 
of engine test equipment. It is our daily job to keep a step 
ahead of current engine design to be on time for tomorrow’s 
changes, planning sufficient flexibility to accommodate the 
maximum number of current models— of foreign as well as 
domestic engine design, in sizes ranging from the smallest 
engine to the largest. 

With experience in meeting and solving new problems 
in this field, the Jacobson engineers have accumulated a 
knowledge of engine testing that is proving invaluable 
under the pressure of wartime expansion, and is enabling 
the organization to meet today's needs and anticipate 
tomorrow’s. 

THE COMPLETE SERVICE. The success of Jacobson installa- 
tions in all parts of the world stems from the fact that the 
company offers a complete service; the design, engineering, 
manufacture, and installation of engine test equipment Add 
to this the fact that more than four hundred Jacobson- 
designed-and-built test stands are in operation in this coun- 
try alone (and nearly every unit was designed for a certain 
set of conditions) and one can readily see why Jacobson & 
Company are in an unusual position to undertake virtually 
ANY job connected with the installation of engine test 
equipment to meet ANY special set of conditions. 

DESIGNING engine test equipment at Jacobson includes 
everything from the development of highly specialized test 
instruments to the layout of details of the test building. 

“Advanced planning” is necessary to realize long-time 
service life from the investment and to assure that changes 
in engine design will not cause undue obsolescence in testing 
equipment By working in close cooperation with the engine 
manufacturers and with the technicians of the Army and 
Navy Air Forces, our engineers are in a position to know 
the trends in design and can plan test equipment to meet 
them while they are still in the blueprint stage. 

Similarly, the long experience gained through the installa- 
tion of test units under the extremes of service and operating 
conditions enables Jacobson engineers to plan new designs 
in the drafting room which will meet unusual conditions 
encountered in the field. For example, in a test unit some- 
where in Central America, .the unusually heavy rainfall re- 
quired specially-designed intake stacks to avoid flooding the 

Jacobson installations are located in all parts of the United States, as 
well as in Canada, Alaska, the West Indies and Central America. We 
are equipped to meet your needs in any part of the world. 



A PARTIAL LIST 
OF USERS OF 




Jacobson & Company, INC. 

EXECUTIVE OFFICES: 335 EAST 45th STREET, NEW YORK, N. Y. 


IN CANADA: JACOBSON 8. COMPANY, LTD., MONTREAL, QUE. 







Captain Politico's Lockneea Ligntnmg... 

THE EYES OF THE CORAL SEA BATTLE 






Aerial photography has become such an important part of 
modern warfare that some of our best planes and best pilots 
have been diverted horn actual combat to take thepictures so 
necessary to victory. It's one sure way to locate the enemy, 
measure his strength and plan a strategy that will beat him. 


Read the exciting story of Captain Polifka and the Lockheed 
Lightning that became the "eyes of the Coral Sea Battle" and 
you will understand why theair forces of our Army andNavy 
can no longer use slow, underpowered planes on important 
jobs that have a direct bearing on out Freedom. 


1. Karl Polifka, U.S. Army Captain, was 
chosen to hunt out the Japs about to attack 
the U. S. Fleet in the Coral Sea-his duty, 
to get accurate information on the size and 
strength of theenemy forces as we 11 as their 
location. Four powerful aerial cameras were 
installed in the nose of his Lightning. All 
guns were removed becauseof theirweight. 


2. The Scene of the Coral Sea Battle 

is shown on this map. The lighter area 

by Captain Polifka. Developed prints 
of this immense region, though taken 
from an altitude of 2 5,000 feet. 


3. Over the Coral Sea, Captain Polifka took pictures 
—pictures of land, water and ships that helped us plan 
victory. All four cameras were syncronized . . . one shoot- 

With one "click" of the four shutters they accurately and 
simultaneously photographed an area of 2,500 sq. miles. 


5. On toSalamauaandLaespedPolifkatofinishhis 
reconnaisance job. Here three more Zeros swooped 
in to attack. Climbing, diving, hiding in clouds, the 

to Port Moresby where the pictures were delivered. 





HYDRAULIC CONE 
CHECK VALVES . 




Cl 


Removable stainless 
steel cone seat 


Hardened steel cone poppet 



The William R. Whittaker Company, Ltd. is engaged solely in 
the design and manufacture of aircraft check valves. 

All Whittaker valves whether for hydraulic, oxygen, vacuum, 
or fuel systems have unique qualities and are of the latest modern 
design. Shown above, the hydraulic cone check valve has: 

1. A valve seat mounted in the stud end of the valve where it is 
readily accessible for reseating. 

2. A rigid warp proof stainless steel seat which screws into the 
base of the valve and is easily removed or replaced. 

3. A hand lapped hardened steel cone poppet with passage holes 
that are parallel to the direction of flow. 

4. Positive damping and alignment of the poppet. 

mao**, 

WM. R. WHITTAKER CO.. LTD. 

8314-20 West Third Street, Los Angeles, California 
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the OTHER HALF 


This is half a machine. It cost full price, takes up full floor space, uses full operator’s 
time — but it’s just half a machine. That’s because it is handicapped by a slow setup and 
removal cycle. It delivers only a part of its potential output. 

One of the most important duties of HECKER tools, jigs and fixtures is to convert stand- 
still time into production. 

The HECKER tool engineer takes account of the worker, the machine and the require- 
ments of the job. Then he designs a tool to bring those three vital factors into the best 
possible adjustment. 

HECKER tools have other purposes, too. It depends on the results wanted. Tools for 
inexperienced workers; tools to improve quality; tools to speed operating cycles; in short, 
custom-designed tools, built to the specific problem. 

These engineers can see their own designs in daily operation on precision aircraft parts 
in the HECKER plant. That’s an extra advantage in firsthand production experience which 
can help you get more work out of the “other half’ of your machines. By way of demon- 
stration, turn a real tooling problem over to HECKER — judge for yourself. Write (wire or 
phone if urgent) to A. W. Hecker, 1978 East 66th Street, Cleveland, Ohio; or, 517 New 
Center Building. Detroit, Michigan. 




Individual Control of Temperature in 
Each of 3 Heating Zones Prevents 
Distortion Losses . . . 


Here is a new shrink oven design — that speeds up the pre- 
ossembly heating of aircraft engine cylinder heads — re- 
duces distortion losses to a minimum. It was developed by 
Mohon research engineers, in collaboration with the en- 
gineering staffs of leading airplane engine manufacturers. 
Unlike conventional shrink oven construction, this oven is 
divided into three separate compartments or zones, with 
the temperature in each zone individually controlled. As 
the heads pass from zone to zone they are brought to the 
required temperature by a graduated heating process. 
Distortion — caused by too rapid heating — does not occur. 
Resulting spoilage is avoided. 

Two rows of cylinder heads traverse the oven progres- 


ated slat conveyors. Heads are placed on the two con- 
veyor lines in staggered formation — emerging from the 
oven one at a time — for quick transfer to the assembly 
toble in a continuous production flow. 

Airplane engine manufacturers are making installations 
of these new ovens os rapidly as they can be produced. 
Several, now in operation, are effecting highly satisfactory 
savings. If you would like to know more about this im- 
proved shrink oven design — or the many short cuts and 
economies that other Mahon equipment makes possible — 


TUI R. C. 


COMPANY 


DETROIT 


CHICAGO 




The history of military aviationiyt^e United States 
. . . and the history of “Untjrgjco” Hollow Set 
Screws . . . both date back to the same year — '1909. 
Today — 34 years later — vastly improved planes by 
the thousands are being delivered to our armed 
forces . and “Unbrako” Hollow Set Screws by the 
millions are doing their bit to speed the production 
of these planes and other vital war equipment. 

For big production machines ... for delicate 
instruments . . . and for the equipment itself, 
"Unbrako” Hollow Set Screws — both Plain and 
Self-Locking types — are the choice of manufac 
turers who appreciate their amazing strength* and 
high degree of accuracy — made possible by the use 
of carefully selected steel . . . our own special heat 
treating process . . . and our precision methods of 
manufacture — plus 34 years of “know-how.” To 
these advantages, add better-than-average de- 
liveries . . . and you have plenty of good reasons 
why you should use “Unbrako” screws on your 
own machines. Write for the “Unbrako” Catalog. 


STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA., BOX 546 • BRANCHES: 80ST0N • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISOO 



They’ve got 
for long punishing service” 


Designed for greater efficiency, lighter weight, 
increased power, and improved handling. 


5IUUA 


A Size for Every Need 

Heavy Duty 1"- H' (2) - H" (2) - A”- V* 

Low Speed Special J/j" All Angle 

Write for complete information 


ELECTRIC 

DRILLS 


STANDARD THE 


WOR LD OVER 




Announcing — 

FARROWTEST 

-THIS NEWEST METHOD OF TESTING AIRCRAFT TUBING 
PROVES THE SOUNDNESS OF REPUBLIC ELECTRUNITE 



• Today’s most positive method of testing 
steel aircraft tubing, FARROWTEST, is 
the culmination of 13 years of intensive 
engineering research. 

Minute imperfections which may be invis- 
ible to the eye and imperceptible under 
ordinary methods of testing are easily 
detected. This test is made without the 


application of physical strain, heat, or 
other test media which might even slightly 
impair the original properties of the tub- 
ing. FARROWTEST is an efficient means 
of making a non-destructive test by the 
application of electronics. It is applied 
to EVERY LENGTH of Republic ELEC- 
TRUNITE Aircraft tubing in order to 
prove its soundness before shipment. 
ELECTRUNITE Tubing offers other 
advantages to aviation engineers and fabri- 
cators, too. Its wall thickness, diameter, 
strength, concentricity, weight, ductility, 
hardness, weldability, and smooth surface 
are consistently uniform — because it is 
cold-formed from flat-rolled steel and 
electric resistance welded. 


^j^epui/ic 




Republic ELECTRUNITE Aircraft Tubing 
meets specification standards of the U. S. 
Army Air Corps; Bureau of Aeronautics, 
U. S. Navy; and the Civil Aeronautics Ad- 
ministration. It is made of S.A.E. X-4130 
steel in sizes from W O.D. to 154“ O.D. — 
.028" to .065" wall; of S.A.E. 1025 steel in 


sizes from %" O.D. — .028" to .148" wall. 
For further information write — 

REPUBLIC STEEL CORPORATION 

Steel and Tubes Division- 
Sales Offices • Cleveland, Ohio 

GENERAL OFFICES . • CLEVELAND, OHIO 

Union tSnirasSl Kririon 


ELECTRUNITE 

ELECTRIC RESISTANCE WELDED TUBING 
. . . also Boiler Tubes . . . Condenser ond Heat Exchanger Tubes 
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feOBD MOUNTINGS Maintain Accuracy and 

BONDED RUBBER ' 

Prolong Functional Life of AIRCRAFT INSTRUMENTS 


I ORD Shear Type Bonded Rubber Mountings isolate vibra- 
> tion, absorb shock and minimize all noise translated 
through solid conduction, providing protection for many types 
of aircraft equipment, ranging from heavy, massive assemblies 

Lord Mountings are made in Tube form and Plate form in 

a few ounces to 1500 pounds. They are sturdy, compact, light- 
weight units, and ease of installation is an important feature. 

Perhaps in no other field where indicators, meters, or 
other recording devices are employed, is it so vitally important 
to have instruments accurate, dependable, and easy to read, as 
in aircraft. Complete instrument panels or individual meters 
can be protected from the shock and vibration of surrounding 
areas by being properly suspended on Lord Shear Type Mount- 
ings. Accuracy is thus assured, readability enhanced, and 
functional life prolonged. 

The line drawing of aircraft instrument panel shows 
typical method of suspension, using Lord Plate Form Mount- 
ings in series. Double or Series Mountings are formed by con- 
necting the center sleeves of two single units, as shown in 
illustrations. This arrangement doubles the axial deflection 
and greatly increases the lateral softness, allowing greater free- 
dom of transverse movement. The increased deflection in all 
directions, decreases the natural frequency of the mounted 


system and provides practically complete isolation against the 
harmful effects of vibratory forces. The degree of lateral soft- 
ness may be varied by inserting spacers between mountine 



Sketch No. 1 shows mounting arrangement used at the top 
of panel, the lower unit being fastened to the panel at Supported 
member and the upper unit to the Supporting member. 


Sketch No. 2 shows arrangement used at bottom of panel, 
the upper unit being fastened to the panel or Supported member 
and the lower unit to the Supporting member. Mounting ar- 
rangements may be varied to suit conditions. 

The use of snubbing washers as shown is recommended. 
They prevent excessive movement under shock loads, either 
vertically or transversely, without interfering with normal 
operation. They also form an interlocking system of metal, 
providing a factor of safety. 

To install Lotd Mountings in series, provide recessed 
hole 1/32" larger than rubber diameter in both the supported 
and supporting members, for clearance. Drilled, punched or 
tapped holes should be provided and bolts, screws, or rivets 
used for fastening. 

Complete information on dimensions, load ratings and 
methods of installation are contained in our Bulletin 104. 
Send for your copy. 




LORD MANUFACTURING COMPANY . . . ERIE, PENNSYLVANIA 

Originator A of. Shear T)gpe bonded (Rubber ^Mounting* 
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AIouwbd Plywood 

has 

and Great Strength 



below. It's the final fix and the lines 
on the dimly lit chart now converge 
— at Turin! They’re over, and sec- 
onds later — ‘‘TARGET !" 

True, it’s not as simple as it sounds, 
but shooting the stars with the 


Astro Compass shortens the task 
and makes celestial observations 
that are exceedingly precise and re- 
liable. By fixing positions from the 
landmarks of the sky with the Astro 
Compass and other celestial navi- 
gation equipment our boys know 
exactly where they are and where 
they’re going. Clouds or camouflage 
need not confuse the mission for 
when the stars above say "target.” 

The wonders of the heavens and 


of celestial navigation are daily in 
the service of our Air Forces. Serving 

Compass made by Bocs. Because its 
duty is so vital, because ix is often the 
single guide to safety and success, 
this compass is made as true, as pre- 
cise, as reliable, as the hands of man 

The same may be said, we believe, 
of all electrical and navigational 
equipment that we are privileged to 
produce for the Army Air Forces. 


S&u/mab&i of //£<? jf Jay "TARGET V 



strength. Both make this adaptable material ideal 
lor the fabrication of many aircraft components, 
replacing critical metals. Our experience and 
facilities for fabricating Plywood components by 
the bag-moulded process are available to build- 
ers of military aircraft and their sub-contractors. 


Let us Recommend 

It you do not now employ Moulded Plywood 
Parts let us suggest how they may fit into 
your production requirements. Ask us for 
specific recommendations without obliga- 
tion. Write us today. 



AVIATION ENGINEERING 


T. EDWARD MOODIE. 
1390 BLASHFIELD S. E. 


ATLANTA. GEORGIA 


Fabricators ol 


PLASTIC BONDED PLYWOOD AIRCRAFT COMPONENTS 

# flY° nS Bomb Bay Doors landing Gear Doors Nacelle Fairings Super-Structures 
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Announcing the SPARTAN 

College of Aeronautical Engineering 



Now . . . SPARTAN is a greater "University of 
Aviation" than ever! This school's department of 
aeronautical engineering — already acclaimed for its 
fine equipment and technical training — has been 
given full recognition as a COLLEGE OF AERONAU- 
TICAL ENGINEERING. 

The College of Aeronautical Engineering is : — 
-fr Recognized and accredited by the Oklahoma 
State Regents for Higher Education. 

•jc Affiliated with Oklahoma State System of 
Higher Education. 

•ff Intensified war-time scheduling enables 
students to earn 133 credit hours in 16 months 
★ Graduates of the Aeronautical Engineering 
Course receive the degree of Associate in Arts 
in Aeronautical Engineering. 

Aeronautical Engineering offers great opportuni- 
ties now and in the future. Aeronautical engineers 
are urgently needed. The success of America's air 


power in the war and her continued supremacy of 
the air after victory, depends largely upon an ade- 
quate supply of trained aeronautical engineers. 

In 20 months you can earn your degree at Spar- 
tan's College of Aeronautical Engineering. This de- 
gree will put you in line for higher grade and ratings 
when called to military service. As an experienced 
aeronautical engineer after the war, you'll be ready 
for an important lifetime career in the greatest "Age 
of Flight" the world has ever known. 

The attractive Engineering Building (above) promi- 
nently located on the Spartan campus is one of the 
most modern to be found at any aviation school in 
the U. S. Spartan technical subjects are taught by 
skilled and highly educated engineers who have 
had practical experience in the industry. 

Whatever aviation career you choose — Aeronauti- 
cal Engineering or Airline Maintenance Engineer- 
ing, Commercial or Airline Pilot, Aircraft or Engine 
Mechanic, Weather Forecasting, Airline Communi- 
cations, Instrument Technician — Spartan offers you 
unequalled advantages. NEXT SEMESTERS START 
JUNE 21 and SEPTEMBER 20. 


SPAR TAN School oe Aero haotics 

I and COLLEBF OF AeOO HAUTLCAL EnOINEERIHO 
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foi faster, smoother cutting . . . 
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WHAT say - when you say 


Porus *]<ROME 


You say— 

“Less wear on cylinders.” 

“Less wear on piston rings.” 

“Level oil consumption.” 

What you've said is — 

“Longer engine life and more efficient performance.” 

That’s what you get with PORUS-KROME. 
PORUS-KROME is a precision process of applying hard 
chromium, of controlled porosity ami smoothness, to cylinder 
horcs of internal combustion engines. 

Europe knows it well, uses it widely. That is where this 
process originated ... in Holland. England and Canada know 
and use it. too. And America is learning fast. PORUS-KROME 
is a going operation here, now. for military purposes. 




VAN DER HORST CORPORATION OF AMERICA c o\\TS. N S: 1 
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fi/s mae/e of ru££er 

COME TO HEADQUARTERS 



GOOD/YEAR 

THE GREATEST NAME IN RUBBER 


T HE rubber-working skill 
and knowledge that en- 
abled Goodyear to develop the 
bullet-puncture-sealing fuel cell 
construction now adopted as 
standard for all 
is at your servi 
designing rubber prod- 
ucts to serve your need 
— from either natural or 
synthetic rubber. 


Typical of Goodyear’s abil- 
ity to solve difficult prob 


All types of tires and lubes, 
airplane wheels and brakes 


Bullet-puncture-sealing fuel 
and oil cells • Bullet-punc- 
ture-sealing fuel hose -Flexi- 
ble connections for fuel 
lines • Gaskets • Sheet pack- 
ing • Strips • Fuel and oil 
tank fittings and gaskets • 
Brake seals, boots and cups 
• Throw sheets (for forming 
presses) • Coolant hose • 
Hydraulic control hose- 
Hydraulic accumulator dia- 
phragms and gaskets • “ET- 
“V”-“0" type packings • En- 
gine mounts • Interconnector 
hose ■ All types of molded 
goods • Life rafts • Life vests. 


JAMES A. MERRILL — Goodyear Research 
Chemist, one of six Americans to receive the 
Citation of Individual Production Merit, 
personally presented by President Roosevelt 
at the White House, for his work in develop- 
ing bullel-puncturc-sealing fuel cells for 
fighting airplanes. 


lems is our production of accu- 
mulator diaphragms, all types of 
oil-tight packings, hydraulic 
hose and fittings, bullet-punc- 
ture-sealing fuel hose — all made 
with our own synthetic rubber, 
Chemigum. 

And there are many others, in- 
cluding the new Goodyear vibra- 
tion-dampening engine mount 
for largest type power plants, the 
new Goodyear Ice-Gripper air- 
plane tire for arctic operations, 
self -inflating rubber life rafts. 


life vests and flotation bags, 
tires, tubes, wheels and brakes — 
products of an aeronautical ex- 
perience that goes back to first 
days of aviation. 

On the record of these Goodyear- 
pioneered developments, you 
can rely on Goodyear to get you 
over the hurdle on any applica- 
tion of rubber. To get in touch 
with our engineers, write Good- 
year, Akron, Ohio orLos Angeles, 
California. 


40 


AVIATION. .Time. 1943 


ANSWERS TO YOUR QUESTIONS ABOUT 

Plexiglas and (Crystalite 

FROM THE NEW ROHM & HAAS PHYSICS LABORATORY 


U nder war-time pressure, years of re- 
search and testing are being packed 
into a few short months at the new Rohm 
& Haas Physics Laboratory. 

Here, equipment is available for all 
of the standard tests on plastics. Here, 
twenty-four hours a day, control tests 
arc conducted to sec that every batch of 
Plexiclas and Crystalite meets high 
optical and mechanical standards. 

In addition, special equipment is de- 
signed and constructed to solve special 
war-time problems— to determine, for 
example, the behavior of Plexiglas 

J anels under the conditions at which 
igh altitude planes must operate— to 
observe how tensile and flexural strength 
are affected by temperature changes — 
to select suitable cleaners and polishes 
for Plexiglas— to find the answers to 
hundreds of other questions. Army, Navy, 
and war production engineers ask about 
Plexiglas and Crystalite. 

Today, this intensified research is help- 
ing to win the war. Tomorrow, it will 
help you to design better peace-time 




DOES PLEXIGLAS "WEATHER”? 


BRING YOUR PLASTIC 
PROBLEMS TO US 

If you have a plastics problem, the 
answer can probably be found in our 
growing fund of technical data. Call our 
nearest office. 

Rohm & Haas Company, Washington 
Square, Philadelphia, Pa.; 551 Fifth Ave., 
New York. N. Y.; 8990 Atlantic Blvd., 
South Gate, Los Angeles, Calif.; 619 
Fisher Bldg., Detroit, Mich.: 930 No. 
llalsted St., Chicago, III. Canadian Dis- 
tributnr — llobbs-Glass Ltd., Montreal, 
Canada. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 

PLEXIGLAS 

SHEETS AND RODS 


CRYSTALITE 

MOLDING POWDER 


ROHM & HAAS COMPANY g 

II iSIII!SGTO\ SQUARE. PHILADELPHIA. PA. ^ 

Mimticuim ol Chemicals includina PlMlics . . . Sjnlhilic Insecticides . . . fungiciltt . . . Enrymcs . . . Cltemicals for tU iMttar. Tutill »4 other industries 



ONLY SKILL AND EXPERIENCE 


PRODUCE THE MASTERPIECE . . . 


A LTHOUGH employing a different technique, the foundryman, like 
. the silversmith, produces quality through precision workmanship. 
• In the Wellman plants another characteristic of the true craftsman- 
pride in work— is evidenced by the fact that a large number of fathers 
and sons are found among our employees. • High standards in patterns 
and castings are further assured by modern facilities, rigid inspection 
and capable supervision, e Castings in Ampco Bronze, Dowmetal 
(magnesium), Well-cast Brass, Bronze and heat-treated Aluminum 
Alloys. • Patterns of all sizes, kinds and designs, in metal or wood. 


THE WELLMAN BRONZE & ALUMINUM COMPANY 

General Offices: 2533 East 93rd Street ★ Cleveland, Ohio 

WELLMAN tttea*t& WELL-CAST 


ujELLmnn 

CASTINGS X-RAY INSPECTED 


MOSQUITOES MOVE THE MAIL TO MALTA 


Every day, twin-engined high-speed Mosquitoes streak across Europe between England and 
Malta so fast they're out of sight before interception is possible. Flights aren’t scheduled nor 
do they take regular scenic routes yet they're plenty exciting! 
The tales these Mosquito pilots will tell after V-Day will be more 
thrilling than any ever told by pioneer pony-express riders of 
the western plains. Fastest bomber in the world, the de Havil- 
land Mosquito, like many other combat-proven aircraft now 
being built in Canada, is ADEL-equipped. 



ADEL 


FLYING TO VICTORY W 


PRECISION PRODUCTS CORP. 

BURBANK, CALIFORNIA 


IE GREATEST NAMES IN AVIATION: E 


SPOT THIS PLANE AND YOU'LL 
SPOT ADEL EQUIPMENT! 


iF*eiN««»iNO service offices.- Dallas, tix. • Detroit, mich. 

ft. VA. • HAGERSTOWN. MO • TORONTO, CAN. 
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At night on a lonely beach 

Dim shadows — low on the horizon — waves 
foaming on a sandy beach — then pushing 
through the darkness, landing barges bring 
threat of invasion to Axis-ruled lands! 

Built to battle pounding surf — made to stand 
the jarring impact of landing — tough is the 
Landing boats and tank word for these barges. And tough is the word 
lighters are grounding on for the giant gears that drop their anchors and 
the beach and our army is raise them. In fact, so tough are the blanks for 

establishing a beachhead. these gears that cutting them was deemed an 
This scene has been enact- impossibility. Foote Bros, engineers and Foote 

ed at Guadalcanal — in Bros, workmen changed the conception of 
North Africa and at little- what was possible. And today, the landing 

known harbors in New barges which are keeping Hitler’s armies 
Guinea. pinned to the coast from Narvik to Tripoli 


give evidence ol how well these special prob? 

Here at Foote Bros, new techniques and 
new manufacturing know-hows are respon- 
sible for gears and speed reducers of radically 
different design and construction— gears light 
in weight and of extreme precision for air- 
craft engines — gears of giant size and super 
toughness designed to stand the grueling pun- 
ishment that only war can give. 

But when the war is won and these same 
techniques can be applied to peacetime use, 
American manufacturers may look forward 
to revolutionary developments in all phases 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
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CONSOLIDATED VULTEE AIRCRAFT 


of a series 
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No Spot on Earth is More Than 60 Hours 
From Your Local Airport 





LIBERATOR (4-eng in* bomber) — CORONADO, CATAUNA, end P4Y (patrol bombers) - LIBERATOR EXPRESS (ironjport) 
- VALIANT (bade trainer) - VENGEANCE (dive bomt.rj - SENTINEL ("Flying Jeep") - RELIANT (navigational trainer) 



Not with a flying machine alone can man 
succeed in completely conquering the air. 
The vacuum tube engineer for example has 
contributed much to the flight of man. 

Radio communications, instrument land- 
ing devices, cross-country beacons and other 
new and secret electronic equipment are as 
important to modern air travel as the wings, 
motor and fuselage. The thing that makes 
these devices function is the vacuum tube. 

Eimac tubes have grown up in the serv- 
ice-of aircraft. Occupying the key sockets 
in the ground stations of practically every 
airline ... in instrument landing devices . . ; 
and now during wartime in the vital (cen- 
sored) equipment for the armed services of 
the allied powers. 

Eimac engineers have the experience, 
knowledge and the product to render su- 
perior service to the aircraft industry ... a • 
fact to be remembered while you are draw- 
ing the plans for post-war mastery of the air. 

eitei- McCullough, inc., san bruno, calif. 

Export Agonic: 

FRAZAR & HANSEN. 301 Cloy lit.. San Francisco. Calif.. V. S. A 


Follow the leaders to 



Comloc high-speed fasteners offer unusual 
flexibility for application on both metals and plywood. 

• REMOVABLE STUD ASSEMBtr-Permils adjustment for accumulated 
tolerances, etc. Available with either slotted or wing head. 

• S E A L I N G C A P For sealing against dust, oir and moisture 


Camloc Fastener Corporation, 420 Lexington Avenue, New York, N.Y, 
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These^ devices are designed for 
circuit control where compact 
ness is an absolute requirement 
for push operations. Flexible in 
mounting and use, this, line has a 
wide range of aircraft applications. 

Write for descriptive bulletins 
giving complete data on any or 
all- of the devices illustrated. 


AIRCRAFT 

desig " d 101 - 


SQUARE Q COMPANY 


In! 

1-LJI DEVICES 


Square D is designing and building an H 
increasing variety of equipment for the 
craft industry . Precision aircraft ins 
are manufactured by the- KoUsmah 
— circuit breakers, contactors, gun-fin 
switches and similar devices by the .Detroit, 
Milwaukee and Los Angeles plants. A few 
are shown in the adjacent panel. 

Products for the aircraft' 'industry 
through Square D brancK'offices located 
52 principal U. S. and Canadian cities. 


with SQUARE D AIRCRAFT PUSH SWITCHES 

\ 


DETROIT- MILWAUKEE - LOB RNEELES 





Rings of Iron 

against 

Nazi and Jap! 

Behind the man behind the gun engines must function faith- 
fully. For these engines Sealed Power is making piston rings, 
pistons, cylinder sleeves — making them precisely to the de- 
signers' specifications — 24 hours a day — trying to make 
them worthy of the hard fighting soldiers, sailors and pilots 
who will depend on them for power. Wherever the United 
Nations fight you're sure to find Sealed Power engine parts 
in tanks, army trucks and jeeps, in pursuits, interceptors 
and bombers, in torpedo boats, destroyers and submarines. 

Sealed Power Corporation 

Muskegon, Michigan • Windsor, Ontario 


PISTON RINGS — PISTONS — CYLINDER SLEEVES 
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The more sensitive hands of women welders 
appreciate particularly the fine balance and the 
fiame characteristics of Victor welding torches. 


WM 


VICTOR EQUIPMENT COMPANY 

844-854 FOLSOM STREET . SAN FRANCISCO, CALIFORNIA 
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A G-E POWER PACKAGE THAT DRIVES LANDING GEAR, 
BOMB DOORS, WING FLAPS, AND TAIL WHEELS 


Light, Compact, but Plenty Tough 

Careful design, fine materials, and 
rigid tests — all contribute to the 
building of an electric drive that 
packs the punch you need — when 
you need it. 

A superior insulating tech- 
nique makes the winding struc- 
ture practically indestructible — 
even under the severest overloads. 
The finest magnetic materials 
available are used to make sure 
that these G-E power packages 
will deliver top-notch perform- 
ance under the most adverse 
conditions. 


Complete Unit — Ready to Install 

The power package shown con- 
sists of an aircraft electric 
motor with magnetic brake, re- 
duction gears*, and friction clutch. 
To keep the number of its moving 
parts to the minimum, each ele- 
ment is reduced to its simplest 

To Designers 

This line of power packages can 
be a great help in simplifying 
your work. Instead of spending 
hours co-ordinating the devices 
that make up a drive, specify a 


G-E power package. Remember 
too, these drives save man-hours 
on the assembly line. 

When you have a new design 
under consideration, see the near- 
est G-E office about the possi- 
bility of adapting an available 
power package to your applica- 
tion. General Electric Company, 
Schenectady, N. Y. 


G-E POWER PACKAGE 


[ 


GENERAL ® ELECTRIC 
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Hiv-N-Jector is held in the left hand 
—rivet hammer in the right, as usual. 

In driving, left hand can steady 
the tool, insuring accurate work. ► 


The cost of reclaiming rivets which have been dropped or mixed 
in stock varies from 75% to 125% of the original purchase price. 
Out of 3 rivets issued to the operator, often only 1 is driven 
home, while the other 2 are wasted. 

Cleco Riv-N-Jectors (patent pending) afford the perfect solution 
to this costly, wasteful problem. The Riv-N-Jector has a maga- 
zine holding about 50 rivets, which can be released one at a 
time into the rivet hole. Slight pressure of the fingers releases 
the rivet, while another rivet feeds down for insertion in the 
next hole. Riv-N-Jectors are easily loaded by a hopper-loader. 

RIV-N-JECTOR ADVANTAGES 


Less Waste— Using a Riv-N-Jector, the operator only loses 2 or 
3 rivets out of 50, compared with loss of more than half when 
handled by hand — a 90% saving! 

Greater Speed— With Riv-N-Jectors, operators often insert and 
drive 30 rivets per minute. 

Easy Operation— Operators learn to use Riv-N-Jectors practically 
at a glance; at the end of the day they are experts. 

No one engaged in airplane fabrication can afford to be without this 
remarkable device. For complete information , write for Bulletin 39. 



BUY U.S. WAR BONDS AND STAMPS 


THE CLEVELAND PNEUMATIC TOOL COMPANY 

Branch Offices in All Principal Cities * CLEVELAND, OHIO 


AVIATION, Jiiue, 194S 



PLASTIC PASSES THE AMMUNITION .. .with 58 Pounds Saved! 


That saving in weight is mighty important 
to a fighter pilot. It makes possible an extra 
178 rounds of .50 caliber ammunition ... or 
9 extra gallons of fuel ... or the carrying of 
a life-saving rubber raft including install- 
ation weight and emergency rations. 

Equally as strong as those made of metal, 
plastic ammunition boxes are 45% lighter, 
and make possible a saving of 58 pounds 
in a single engine combat plane. 


These strong lightweight boxes save 
money, too. The use of a special laminated- 
paper plastic developed by McDonnell per- 
mits a saving of 20% over the cost of 
comparable metal ammunition boxes. 

We are prepared to handle additional 
plastic production contracts on aircraft 
parts such as ammunition boxes, gun turret 
parts and propeller spinners. Please address 
all inquiries to PLASTICS DIVISION. 


MCDONNELL /fuuruzjft 


PLANES • PARTS ■ PLASTICS 


SAINT LOUIS -MEMPHIS 





m nPmnA M 


ROLLER BEARINGS 


AIRCRAFT ENGINES 



Speeding down Hyland production lines, to- 
day, are precision-made aircraft controls of 
many types, from landing gear to flare release 
parts — and they're getting into the fight 
faster because Hyland employees understand 
the value of precision workmanship. They 
know precision speeds production to win air 
battles. And it's air battles that Hyland em- 
ployees and thousands of other American 
aircraft workers are really out to win ! 

If you are not already using Hyland control 
equipment on your aircraft, or even if you 
are, it will pay you to investigate Hyland 
products and facilities. Write, phone or wire 
today for the new, illustrated Hyland catalog 
— "Aircraft Control Equipment.” Hyland Ma- 
chine Company, Dayton, Ohio. 


■f 1528 aiinait parts 
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HYLAND MACHINE COMPANY 


D A Y T 
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JL A ANY of the mechanical weapons 
■ * * of this war are “quicker on the 
trigger,” because of WALKER- 
TURNER FLEXIBLE SHAFTING. Its action 
is as positive in the stratosphere as 
on land. 


As one of the largest manufacturers of 
flexible shaft machines for industry, 
we have had ample opportunity to 


under the most difficult operating 
conditions. That is one reason why 
aircraft manufacturers, and others 
who use flexible shafting for impor- 
tant applications, specify “Walker- 
Turner” 

If you have a problem in remote 
control or power transmission, get in 
touch with us. We have the answers 
to a lot of questions in our Tiles. 

WALKER-TURNER COMPANY, INC. 

1253 Berckman Street, Plainfield, N. J. 
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WITTEK AVIATION HOSE CLAMPS 

Now Made of Noncritical Steel 


Wittek Types FBC and FBCA 
For Dependable Hose Connections 

Made of noncritical mild carbon steel and zinc 
plated for corrosion resistance, Wittek Types 
FBC and FBCA Aviation Hose Clamps have per- 
formance characteristics comparable to those that 
were obtained with stainless steel construction. 

Wittek Aviation Hose Clamps, known as the 
standard of the industry since the beginning of 
modern aviation, are now being used by the na- 
tion’s leading military aircraft and engine build- 
ers. Wittek FBCA Hose Clamps meet all require- 
ments of Army Air Forces Specification 25529. 
Wittek Manufacturing Co., 4305-15 West 24th 
Place, Chicago. 


WITTEK«^iii^ 
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L APISH DROP FORGE CO. 

PLANT AND GENERAL OFFICES: CUDAHY, WISCONSIN 


TO MARK PROGRESS 


There are several Government -approved 
oxide-coated finishes for aluminum, 
which may be applied by the Alumilite* 
process. Each has its own identifying 
symbol and name. You'll certainly run 
across them in your war work, if you’re 
making aluminum plane or instrument 
parts which require protective finishes. 

Some of the finishes serve as base 
coatings for paint, providing surfaces to 
which the paint is highly adherent. All 
offer increased resistance to corrosion. 
Some look like uncoated aluminum. 

ALCOA! A 


Some are colored or black. 

If you are stymied by lack of informa- 
tion on Alumilite finishes — what their 
symbols and names mean, where the 
finishes should be used, how they are 
applied — get in touch with us. 

Or, if you’re puzzled with some ques- 
tion about aluminum alloys and their 
fabrication, come direct to us, too. 

Alcoa engineers have spent a lifetime 
finding the answers to just such ques- 
tions. Aluminum Company of America, 

2182 Gulf Building, Pittsburgh, Penna. 

LUMI NUM 
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The INSIDE STORY 


of the famous Black & Decker HOLGUN 

— most widely used electric tool in the aviation industry I 
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SECOND 


'Ml 1 

He's your son or brother ... or the lad next door, perhaps . . . and he's up there in a bomb- 
ing trainer, preparing for the day when he'll plaster Tokyo. He's working hard . . . landing and 
taking off, landing and taking off . . . hour after hour, day after day. The wing flaps on his 
plane are air brakes for his landings, and they must he right . . . ready for split-second response. 
When the old type motors, even mounted two in tandem, couldn't stand the gaff, Dumore 
engineers were called on to design a new electric motor to operate the wing flaps on these 
planes . . . one that would deliver more than the combined horsepower of the two formerly 


FROM VITAL CONTROLS DEPEND ON DUMORE 

used. The compact new Dumore unit they created is a typical example of more than 30 
types of aviation motors produced by Dumore laboratories. These Dumore Motors power every- 
thing from ammunition booster units to condensate pumps, from bomb bay doors to windshield 
defrosters . . . aerial cameras, retractable landing gear, antenna reels, anti-icer pumps, oil cooler 
exit flaps and many other vital accessories. A Dumore Aircraft Motor catalog and com- 
plete information on Dumore engineering service are yours on request, without obligation. 
THE DUMORE COMPANY, RACINE, WISCONSIN 


AIRCRAFT MOTORS 


FOR EXTRAPOWER HOURS 


Inside this package # there’s something important.. 



U ntil the war is over, there are very few things 
that we can tell you about the KLYSTRON* tube. 
We can say that it is a vital factor in electronics, 
that it was developed by the Sperry Gyroscope 
Company following initial research at Stanford 
University. 

Right now, the KLYSTRON* is making very 
important contributions to essential military 
equipment. And other advances in this field 
have been made — after the war is over, some of 
these will undoubtedly contribute to the security 
and comfort of a world at peace. 


SPERRY 

GYROSCOPE COMPANY 

BROOKLYN, NEW YORK 

DIVISION OF THE SPERRY CORPORATION 

•The names KLYSTRON and RHUMBATRON were officially 
registered at the U. S. Patent Office on October 3, 193?, 
by Sperry Gyroscope Company, Inc. KLYSTRON is registra- 
tion No. 371650. RHUMBATRON ii registration No. 371651. 
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I T is to help you speed the war pro- 
gram that the lights are burning 
late in our steel production and re- 
search laboratories. 

More than 1200 metallurgists and 
trained technicians are working here. 
Their most important job today is to 
adapt steels to the rigorous demands 
of war economy and war-time pro- 
duction. They are on our payroll but 
they are working for you. 

Their knowledge and experience 


contributed to the development of 
the National Emergency Steels that 
have made it possible to meet the 
critical conditions imposed by the 

shortages of nickel, chromium, molyb- 
denum, vanadium and other stra- 
tegic alloys. 

They have helped to write new 
recipes for lean-alloy steels that pro- 
vide the required qualities without 
excessive use of alloying elements. 
They’ve proved that you can sub- 


stitute one alloy for another to 
achieve satisfactory results. 

They’ve made thousands of experi- 
ments that show not merely what 
these steels will do, but how you. who 
must use these steels, can fabricate 
and heat treat them to give the best 

The mass of new technical knowl- 
edge these men have turned up is 
vitally important to you. We gladly 
place it at your disposal. Properly 
used it can be of real help in applying 
the steels now available, with great- 
est efficiency and least waste of time 
and labor. 


CARNEGIE 


ILLINOIS STEEL 

Pittsburgh and Chicago 


CORPORATION 


UNITED STATES STEEL 
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Probably it was hot and humid in 
the assembly room . . . that day when 
warm, perspiring fingers accidentally 
touched a tiny, needle-pointed shaft. 
But the fingerprint remained . . . 
acid, corrosive . . . 

A saboteur — thisaccidental finger- 
print.? Yes — for on a later day that 
tiny part, weakened by corrosion, 
may fail— in a submarine depth- 
gauge, an airplane altimeter, or in 
any of scores of delicate military 


instruments. And just because of a 
fingerprint, a man may die. 

ANOTHER WAIl JOB FOR AIR COSBl- 

noxiNG. Where precision instru- 
ments are made, on which men's 
lives depend, air conditioning reduces 
perspiration . . . filters out dust . . . 
helps speed output. 

And this is but one example of how 
( ieneral Electric air conditioning and 
indn.it rial refrigeration may serve the 


war effort. To meet the exacting 
requirements of these wartime appli- 
cations, General Electric is produc- 
ing equipment that is highly efficient 
. . . flexible . . . compact. 

When peace comes, this improved 
air conditioning equipment — by 
(ieneral Electric — will be available 
to all. 

General Electric Co., Air Condi- 
tioning and < ommercial Refrigeration 
Dept., Division .{36', Bloomfield, ,V. J. 
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★ To produce within the strict tolerances 
of aviation standards is our first require- 
ment. But hard on its heels comes the 
wartime demand for mass production. 


MILLIONS 


F PRECISION 


That is the contribution of The Dole 
Valve Company— manufacturing parts of 
precision far beyond the scope of every 
day production — nevertheless in im- 
mense quantities. 

We offer engineering assistance in the 
development and production of aircraft 
valves, fittings and accessories. 


DOLE 




AIRCRAFT VALVES AND FITTINGS 
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Mobile Refrigeration, Inc., Long 
Island City, New York, chooses P-K 
Self-tapping Screws for Assembly 
of Several Different Materials 

1. Type A — Driven through steel angles into 
Masonite housings. 

1. Type A — Four screws in each of three 
adjustable hinge plates hold up a 350 lb. 
door. Fastening is steel plate to birch. 

1. Type A — Two screws in each of three 
hinge butts. Fastening is steel plate to 

1. Type A — Two screws in each of three ad- 
justable dour fasteners. Fastening is steel 
plate to bireh. 


7. Type Z — Fasten chamber unit to base cast- 
ing.^ Driven through Masonite into H" 

1. TypeZ — -Fasten steel baffle plate to steel 
angles. These screws are silver coated to 
withstand extreme testing temperatures. 


PARKER-KALON 


SELF-TAPPING SCREWS 


Give the Green Light . to War Assemblies 


260 TAPPING OPERATIONS 
ELIMINATED ON EACH UNIT- 

Man-hours and tools saved— Assembly 
made stronger with P-K Self-tapping Screws 

Assembly of this high altitude test-and-calibration-chamber 
for aircraft and electronic instruments was greatly simpli- 
fied. and tlie product made stronger, when the maker wisely 
‘■questioned every fastening”. 

Of more than 500 fastenings required, about half are metal- 
to-iuetal, for which machine screws were formerly used. 
When these were replaced by P-K Type “Z” Screws, 260 tap- 
ping operations were eliminated. Since P-K Self-tapping 
Screws tap their own strong threads as they are driven, one 
easy operation completes the fastening. They save the man- 
hours used up in tapping . . . they also eliminate grinding, 
breakage and replacement of hard-to-get taps. 

Assembly of the unit also involves a large number of metal- 
to-wood and metal-to-Masonite fastenings. Experiments 
showed that P-K Type "A" Screws would afford much greater 
security than the conventional wood screws which had been 
used. Stronger fastenings result because P-K Type “A” 
Screws are threaded all the way to the head, and are uniform 
in dimension. 

War production needs all the man and tool hours P-K Self-tapping 
Screws can save. Question every fastening job in your plant . . start now! 
Call in a P-K Assembly Engineer to help you search out all opportuni- 
ties to apply P-K Self-tapping Screws. Or, mail assembly details for 
recommendations. Parker-Kalon Corporation, 192 Varick St., Now York, 
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Out of the Ground 
Into Finished 
Parts for Planes 







SAVE MANPOWER .with Reynolds Fabricated Parts! 


SAVE SCRAP HANDLING 


T he armed services are calling more men every day. Farms and factories 
alike face a critical shortage of trained workers. 

Manpower is the big problem this year . . . and Reynolds has prepared 
to help you meet it, like we are helping other aircraft manufacturers — by 
finishing aircraft parts at the aluminum source. 

For over a year, we've been training women workers for our Parts 
Division in Louisville. Recently, we have expanded our parts’ facilities — 
added 250,000 square feet of floor space for parts-making alone. 

Now, as the result of this training and expansion program, we have 
immediate open capacity to finish flat and formed parts to your exact 
engineering specifications — to relieve skilled labor in your plants for 
other important work in aircraft factories. 

Call our representative in your city. Tell him your individual parts-making 
problem. Let us help you conserve precious manpower now. 


SAVE PLANT SPACE 


U NDER your present set-up you're probably using valuable space finishing 
parts and handling and storing scrap in your plants — space that you 
need... that you could use immediately. .. in your assembly operations. 

With finished aluminum parts flowing to your assembly lines direct from 
Reynolds, you save this floor space for important work that cannot be 
done outside your aircraft plants. 

Yes, and you save vital tools and critical machines, too. Often Reynolds 
finishes identical parts for several manufacturers making the same planes. 


R EYNOLDS finished parts save the time, waste effort and needless expense 
now involved in handling and shipping scrap. 

Under the Reynolds plan, scrap from routing, shearing and blanking 
is free from contamination and is immediately re-rolled into prime sheet. 
Overnight, the scrap is put right back into more parts to increase our 
production for you. In these days of ingot shortages, this vital scrap is 
never allowed to be idle. It's in production all the time. 

Needless cross-hauling is eliminated, freeing hundreds of freight cars 
every year. In figuring prices on aircraft parts, Reynolds allows plane 
manufacturers the full ceiling prices for scrap accumulated. This saves the 
entire cost of handling scrap. 

Your whole operation is simplified and more efficient. You buy only 
what you can use . . . finished aircraft parts. And you get more of them 
. . . faster ... to meet your stepped up schedules. 


REYNOLD* 

n 0 scrap. 





Facts About YOUR New 
Source of ALUMINUM 

Virtually every warplane that you of the American aircraft industry are speeding to the fighting 
fronts, carries some Reynolds Aluminum into battle. Reynolds created a new source of aluminum 
long before Pearl Harbor, and today Reynolds is pushing a steady flow of this precious metal 
to your plants. Here are some of the things we have done . . .and are doing now. . . to help 
you win this war... and the peace to come... with more aluminum: 

TWENTY YEARS’ EXPERIENCE IN ALUMINUM: The two decades between world wars 
saw Reynolds piling up priceless experience, rolling light metal in tremendous volume. As 
America's largest aluminum foil producer, we rolled more square miles of light-gauge metal 
than any other manufacturer in the entire world. 

SAW AMERICA’S NEED AND STARTED ACTION: Way back in 1 939, when the Axis- 
aluminum output was twice that of the United States, Reynolds foresaw America's coming need 
and started action. We mortgaged all of our resources to expand our aluminum facilities. 

MINED OWN BAUXITE ORE IN AMERICA: In 1940 and '41, when gray Nazi waves 
swept over France, Reynolds prepared. We started mining our own Bauxite in Arkansas. We 
built mammoth new plants to carry it through to finished metal, including one giant at Listerhill, 
Ala., where Bauxite flows in one side and aluminum sheet for aircraft flows out the other. 

NEW SOURCE ROLLING WHEN WAR CAME: On fateful Dec. 7th, when the Japs 
struck, Reynolds was ready and rolling with virgin aluminum plants, rolling mills and rod mills 
at Listerhill, Ala. — with ingot molding units at Longview, Wash. — with sheet plants, rod mills, 
and extrusion plants in Louisville, Ky. — and with expanding sheet facilities at Richmond, Vo. 

NOW SERVING THOUSANDS OF WAR PLANTS: As America plunged deeper into all- 
out war, Reynolds dug deeper into its Bauxite hills and multiplied production manyfold. Now 
Reynolds alone is mining 36% more Bauxite ore than was mined in the entire nation three years 
ago. We're turning out hundreds of millions of pounds of aluminum to feed literally thousands 
of war plants. Our 37 factories in 1 3 states are operating 24 hours a day. 

PREMIUM METAL . . . 99.85 PER CENT PURE: Reynolds uses the modern continuous 
electrode process. This simplified production helped raise the purity of the Reynolds product 
above the average of the aluminum industry. Today, 99% of the output of our newest plant is 
premium metal with a purity of 99.60% or higher. Substantial quantities are 99.85% pure. 

VISION AND PRECISION FOR YOUR PROBLEMS: With this record of foresight and 
initiative, Reynolds offers the products and services of a great new independent aluminum 
source. We’re ready now to analyze your individual aluminum needs — to give them the same 
precision planning and prompt action that has gone into the building of our own organization. 
Feel free to call on us now — and always. 

REYNOLDS METALS COMPANY 

General Offices, Richmond, Va. 

Parts Division, Louisville, Ky. 

37 Plants in 13 States 



Hit true— bit bard— get away fast! That's all there is 
to a successful bombing expedition. But — it takes 
split-second co-ordination of a finely trained crew 
and precision-built equipment, to produce such re- 
sults. Emerson-Electric Aircraft Motors that drive 
gun turrets, operate fuel pumps, tab controls, and do 
many other vital jobs — instantly and unfailingly— are 
helping United Nations Flyers all over the fighting 
world, return and report . . .“Mission Accomplished!" 


THE EMERSON ELECTRIC MANUFACTURING CO. 


.LIGHTWEIGHT, COMPACT, POWERFUL— 
Emerson-Electric Aircraft Motors are made for 
gun-turret drives, hydraulic units, fuel pumps. 




EMERSON 
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SAVE PRICELESS MAN-HOURS 

by having ns assemble 



conduit and fittings 


We have a large assembling department, staffed by experts, 
who will assemble fittings and flexible shielded conduit to 
your own specifications. Every hour of assembling time 
saved is an hour gained on your production line. 

Send us the complete specifications and we’ll tell you by 
return mail how we can handle your assembly to your best 
advantage. 

American Metal Hose makes a complete line of fittings 
and accessories for American Flexible Low-Tension Shielded 
Conduit (some examples are illustrated above). Both fittings 
and conduit conform to A-N, A-C and NAF specifications. 



AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 

General Offices: Water bury. Conn. Subsidiary of Anaconda Copper Mining Co. 
In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 
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might he your boy ... or the kid next door. 
Yesterday he was a little shaver. Today, he’s a full- 
fledged fighter on his own up there in the skies! 

Yes, he’s on his own . . . but never alone. For 
riding with him in his plane are the radiomen of 
“The Invisible Crew” of Bcndix. 

With these special aircraft radio devices, he 
talks with fellow pilots, and keeps in touch with 
comrades on the ground. He picks up distant radio 
stations to guide him on his course. He “sees” 
what lies ahead, even through impenetrable fog. 
Daily, as a matter of course, he uses new electronic 
devices far too confidential to talk about now. 

Through these engineering marvels that guide 
and protect him, he senses secrets of the future , 
the future that he's fighting for. 


tinuolly itepj up already high 
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The navy patrol bomber takes its weather 
as it finds it . . . tropical heat, arctic 
cold, sudden temperature changes, sun, 
rain, snow, hail, wind. No other type 


of plane is subjected to more difficult 
operating conditions. And the more 
difficult the conditions, the surer you 
are to find that the finish is Berryloid. 


BERRY BROTHERS, „c. 


DETROIT, MICHIGAN 

BOSTON • JERSEY CITY • CINCINNATI 


WALKERVILLE, ONTARIO 
CHICAGO • ST. LOUIS • INGLEWOOD, CALIF. 
WINNIPEG • TORONTO 


BERRYLOID 

AIRCRAFT FINISHES 




APOINTE MACHINE TOOL COMPANY Hudson, Massachusetts* 
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1 1 s Got a Gun... 


/hats putting Tojo on the run! 
Thanks to U.SAl.C.tind the 3 Ps* 


It's the Reising Gun that's playing hob with 
the Rising Sun. Harrington & Richardson Arms 
Company of Worcester, Mass, is making this 
six and a half pound bit of lethal dynamite 
capable of shooting 500 shots a minute. 

In spite of its simplicity of design and its 
ultimate effectiveness, this new sub-machine 
gun could have proved a production bottle-neck, 
for cutting rifling grooves used to be a slow 
mechanical headache. Now, thanks to the 3 P's 
- Primary, Production, Precision* - The Lapointe 
broaching method, this is done with only one 
trip of a broach through the barrel, a matter of 
seconds instead of minutes. 

Primary, Production, Precision* is broaching 
today. Now one single high speed precision 
operation mass produces hundreds of jobs that 
were formerly done by many antiquated machin- 
ing operations. 


For Primary Production Precision 
consult Lapointe Broaching Method 





NO .. THE PIiyUlDOD PLANE DIDII'T 

comE FRom "How/iete 


wood development ore represented ^ MBi, 


Twenty-seven years of aircraft ply- 
wood development are repr 


craft Plywood. Since 1916 
plywood has been the subject of 
constant research and development 
by Roddis engineers and craftsmen. 
Out of these many years of reseorch 
and experience has come Roddis Air 
craft Plywood — a scientifically built, 
highly skilled product of assured 
quality and uniform character. It as- 
sures plane manufacturers a tested 


product ready for immediate appli- 
cation on production line operations 
— saving time and trouble — speed- 
ing output. Problems of plywood 
production solved yesterday, are re- 
flected in today's constantly increas- 
ing use of plywood for planes and 
gliders— a vital necessity if production 


quotas ore to be met and bettered. 
Roddis Aircroft Plywood exceeds the 
rigid specifications of the Army and 
Navy in sheer strength and immu- 
nity to the elements. Made from 
carefully selected logs and produc- 
ed on the most modern machines 
by craftsmen with o fifly-three-year 
heritage of skill in woodworking, it 
assures fighting aircraft the rugged- 
ness to carry out their vital missions. 
For information about Roddis Air- 
croft Plywood, see your local Roddis 
representative or write to us direct. 


Don’t let slow deliveries 
OF AN667 AND AN668 FITTINGS 
STOP YOU— THESE NEW TRU-LOC 
EYE END AND FORK END FITTINGS 
ARE PRECISELY INTERCHANGEABLE 
WITH THEM AND READILY AVAILABLE 


AN667 AND AN668 
SWAGED AIRCRAFT TERMINALS 


GET A COPY OF THIS NEW FOLDER. This data folder gives 
you the complete story of tru-loc Eye End and Fork End Fittings — 
exact dimensions and all other essential data. It shows you defi- 
nitely how to end at once any delays caused by the necessary 
slower deliveries of AN667 and AN668 Fittings. ... To obtain a 
copy, write our Detroit office on your company’s letterhead. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

DEPT. T6, 6-235 GENERAL MOTORS BUILDING, DETROIT. MICHIGAN 


A DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONNECTICUT 
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MASTER OF MANY CLIMES 



— puts the Helldiver “on target” 


C ARRYING an 1800 lb. bomb 
load — powered by a 1700 
h.p. engine — with a cruising range 
of 1200 miles, and a top speed of 
300 mph or better, this heavy- 
hitting dive bomber is said to be 
capable of sinking almost any ves- 
sel afloat, all by itself. 

The bull’s-eye accuracy of its 
“run-in” on a target, and its swift 
maneuverability that disconcerts 
defensive fire are insured by 
American Tiger Brand Control 
Cables. 

Their sure dependability and 
perfect functioning translate the 

AMERICAN STEEL 


split-second decisions of the pilot 
into direct, instantaneous action. 
Their in-built qualities of high 
strength and high fatigue resist- 
ance, minimum stretch and supe- 
rior flexibility, combine to give 
plane controls the sensitive re- 
sponse indispensable for precision 
flying and combat tactics. 

Light in weight, highly resist- 
ant to abrasive wear, all American 
Tiger Brand Control Cables are 
of Excellay Preformed construc- 
tion. Here is the final assurance of 
flawless performance under every 
service condition. 

& WIRE COMPANY 



Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 

San Francisco 


UNITED STATES STEE L 
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You will find the Allison engine busy today in the tropic heat of equatorial 
regions, and the numbing cold of near-polar areas. * You will find it 
strafing the enemy from the palm tops of jungle country and through 
the ground haze of the desert — you will meet it, too, in the sub- 
arctic temperatures of the upper air. * But wherever you find it, 
you find sturdy dependability doing a masterful job, carrying 
the fighting pilots of the United Nations successfully on 
their missions — then winging them safely home again. 

* The Allison is manufactured under General 
Motors standards of engineering, metallurgy 
and fabrication. * Planned from the outset 
to be one of the world’s finest aircraft 
engines, the Allison is living up to 
General Motors’ purpose in creat- 
ing it — and in the process prov- 
ing itself master of every 
climatic condition under 
which men fight. 


POWERED 
BY ALLISON 

P-38— Lightning 

P-3 g — Airacohra 
P-40 — Kittyhawk 
P-jt— Mustang 
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KLIXON CIRCUIT BREAKERS 

Now Have Ratings as High as 200 Amperes 

Another new Klixon Circuit Breaker ... the PGM, with a 
200 ampere rating ... is now available, making possible 
greater applications of Klixon protective devices for aircraft 
electrical circuits. Like all other Klixon Circuit Breakers and 
Protectors, the new PGM is snap-acting in performance. While 
not affected by harmless transient shorts, it does give you posi- 
tive, foolproof protection against harmful overloads . . . and it 
is a permanent protective device, no replacements are necessary. 

For its capacity, the Klixon PGM is compact, small, and 
light in weight. It is conveniently mounted on instrument panel. 
Has a push button, with or without luminous tip, for manual 
under all flying conditions. 


April 30th, the Army-Navy "E” pen- 
nant has been flying over our plant . . . our 
reward for furnishing the Air Corps with many types 
of automatic thermostatic controls. 


Klixon PLM-lif" Cir- 
cuit Protector. Ratings 
from 25 amps through 
150 amps. Compact and 
light in weight. 
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How to PREVENT THIS SABOTAGE 
to Your Screw Driving Army 



TMHUFS SCREWS END DRIV£R-SKID$/ 

Caught in the act by the "frozen” action 
photography* of Gjon Mili, is a skidding 
screw driver . . . one of the meanest of 
saboteurs. Skidding drivers cause accidents 
that keep all too many workers away from 
assembly lines, nursing gouged hands. 
And, fear of such injury slows-down the 
work of countless others. Always present, 
the danger increases with rushed, inexper- 
ienced workers. So, it’s doubly important 
today to specify Phillips Recessed Head 
Screws which prevent driver-skids! 

Automatic centering of driving force in 


6 

the scientifically designed Phillips Recess 
eliminates all other screw driving trou- 
bles: the fumbling, wobbly starts ... re- 
driving of slant-driven screws . . . removal 
of broken-head screws . . . reclaiming of 
marred parts. Fast, faultless driving be- 
comes automatic, even for "green hands". 
Power driving becomes practical. 

They cost less to use! Compare driving 
costs. You'll find that screw price is a 
minor part of total fastening expense . . . 
that it actually costs less to have the advan- 
tages of the Phillips Recess. 



% PHILLIPS^SCREWS 


KEY TO FASTENING 
SPEED AND SAFETY 


The Phillips Re- 
cessed Head was scien- 
tifically engineered to 



: umhling, wobbly 
linated. 



is fully utilized by a 
centering of driver 
head. Workers maim 




set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


OOD SCREWS 




WS • 





STOVE BOLTS 





Experience 


is a“Priceless Iiig’redient'n Making Heaters Work! 



4 Years of Actual Field Work Represented 
in Newest South Wind Heaters — and in the 
Men II Ini'll "Keep Them Heating” 


r OST ANY HEATER can look awfully good 
. . until it goes up against a winter in the 
field. Learning what won’t work is a key step 
in learning what will. 

For 4 years, Stewart-Wamer engineers have 
learned side by side with the experts of the 
aircraft industry . . . struggled with them against 
the ever-changing problems aviation has had 
to solve. In laboratory, factory and field, we’ve 
been thru the mill. 

And the records show that South Winds are 
performing — even under unforeseen conditions 


— wherever the experience of our own field serv- 
ice, or of men trained by tis, has been available. 

To spread this "know-how” to every operat- 
ing front, a steady flow of men is moving from 
the Stewart -Warner heater school . . . men thor- 
oughly trained in all that experience has taught 
ns about this new heating science. 

Tomorrow, wherever your planes fly, they’ll 
find such men ready to make good the promise 
of "hotter heat — faster” that experience has en- 
abled us to build to even greater degree into 
the newest South Wind heaters. 


Heating Equipment 




Delco-Remy 

Aircraft Electrical Equipment 

With the sky as your battlefield, you have learned to conquer time and 
space. You have lifted your own and America’s eyes to new horizons, 
and prepared this nation to make full use of the very air you are 
making free. If Delco-Remy electrical equipment is used today in 
heavy and medium bombers. In days to come, it will be applied to 
meeting the requirements of commercial planes, while smaller 
Delco-Remy units will provide the convenience and dependability of 
electric starting, lighting and ignition for private planes. If Delco- 
Remy’s qual ifi cations for serving the aviation industry are implicit 
in this fact: More than half of Delco-Remy ’s facilities are now 
engaged in the manufacture of aircraft electrical units, precision 
parts and products. 


DELCO-REMY 



Add “AUTOMA TIC" FORK TRUCKS TO YOUR PRO DUCTION LINE 
FOR FAST MOVING, HANDLING AND TRANSPORTATION 


Materials. parts, and finished products must be 
kept on the move from department to depart- 
l — speedily, without waste of time, and at 
low cost. Transportation, so important to the 
war effort, begins right in America's plants— 
transportation that insures a steady flow. 
"AUTOMATICS” have won wide acceptance 
in all industries serving the war effort. 
"AUTOMATIC" representatives, fully experi- 
enced in the application of our Standard Vic- 
tory Models, are ready to cooperate with you. 
These men are listed in the classified telephone 
directories in principal cities and industrial 
areas under "Trucks, Industrial." 


Electric Propelled 


AUTOMATIC TRANSPORTATION CO. 

WEST 87th STREET D,v OF VAL “ TOWHI Mro co CHICAGO, ILLINOIS 
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Uninterrupted Service 
IS Vital to Safe Air Transportation 


Dependable communications are the keynote. There must be no failure. For 
years, Wilcox has made radio equipment to help carry on flight control safely. 
Today, the "know-how” of Wilcox facilities is entirely devoted to manufacture 
for military needs. After peace is 
secured, the marvels of radio develop- 
ment will be working for better living. 


There MUST Be Dependable Communications 

Communicotion Receive** Airctofl Radio 
Tronimitting Equipment Airline Rodio Equipment 



WILCOX ELECTRIC COMPANY 

Quality Manufacturing of Radio Equipment 
1 4 T H & CHESTNUT KANSAS CITY. MISSOURI 



LEADERSHIP THEN AS NOW 

The stock bearings of tomorrow are being blue-printed today. 
And the future will find the Bunting wholesaler ready to supply 
the bearings required by a new mechanical age. 


Whirling within this Bunting Bronze Bearing is the propeller 
shaft of the 2000 H.P. Engine which powers the world's largest 
and fastest planes. This unique Bearing is an example of new 
and advanced methods used in the manufacture and applica- 
tion of Bronze Bearings for the great weapons of modern war. 
The Bunting Brass & Bronze Company, Toledo, Ohio. Ware- 
houses in All Principal Cities. 
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(Case History No. 3 from New Booklet) 


THE CUSTOMER GOT THE BOLTS! 


Material Saved 

Critical Screw Machines Released 
A Stronger— Better Product 


This aircraft carburetor bolt » 
machines. Unable to secure the required quantity, the ct 
tractor tried having it upset by the hot heading method, b 
this process was not satisfactory in forming the head to t 
required tolerance. 

We developed a cold heading method, which 
forming a round head and milling the hex. The shank was 
required to be smooth, free of cracks or circular grooves, and 
our method proved more satisfactory than the screw machine 
method in attaining this result. 

By eliminating the tedious operation of milling from the 
bar, we stepped up the production rate to the quantity need- 
ed, released critical screw machines for other work, saved 
man power, reduced costs, and effected a reduction of 76 per 
cent in material used. 


wAfat it 


ton 




THE NATIONAL SCREW & MEG. CO., CLEVELAND, 0. 
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MASKING PARTS FOR 
PLATING OPERATIONS 

Soron masking parts help speed 
production of cylinders used in 

side diameter of the cylinder, 
illustrated here, is nickel plated 
with the exception of one-half inch 
on top and bottom. Snug-fitting 


SARAN PLASTIC — 

“per TLied /RefecMte? 

'r&iy/l (T/tetttrcal 

Saran's high degree of resistance to a broad range of chemicals is demon- 
strated by its successful use in plating masks and fixtures. This difficult 
application emphasizes saran's distinctive position among plastic materials. 
For, in a series ol exhaustive tests in many plating solutions and over normal 
operating temperature ranges, saran proved its superiority. 


masking plates, into which two 
sleeves are placed, provide com- 
plete protection. As a result, 
valuable time and material ore 
conserved by this newest contribu- 
tion of a superior plastic material. 


Saran advantages go far beyond exceptional chemical resistance to include 
such important properties as excellent dimensional stability, resistance to 
moisture and heat, and resiliency and durability. These factors mark saran 
for many new uses— extending from the electroplating industry to a wide 
variety of industrial applications. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


SARAN 

DOW PLASTICS 
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Newest Design Elect 
Conform to Latest A- 

able means of connecting 
vital to the operation and maintenance 

» UM «■*» “* “ 

i to 47 contacts, make 
rs, carrying from l to */ 
circuits simultaneously, quickly and w. 
ibration by threaded coupling and pm 
i range of types and sites, Breeze Connectors 
, ery need in modem electrical control 

radio interference, these units cor 


and disconnecting many electrical --- 

of America's warplanes, tanks, 

. The newest type Breeze Electrical 
possible to make or break 
ith safety. Connections are secured 
and socket construction. Produced 
designed to meet prac- 
A and communications systems. Fully 

ts conform to the latest A-N specifics. 

: standards of design and manufaeture. 


BREEZE CORPORATIONS, INC., NEWARK, N. J 
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When plane windows 
need impact strength 




6a<fct 


*) It* Na*w 

Ut PlaiiicA. 


Il can happen anywhere— forced landing . . . undercarriage damaged, 
perhaps . . . and the need for impact strength in every member! 

Aero-Quality Lumarith in cockpit enclosures, windows, and turret 
panels answers the need for a transparent plastic that can take the 
stresses and strains. It is shatter-proof, non-splintering. This special 


Lumarith formula ha> 
invisible light 


the 


lliat ■ 


CELANESE 

CELLULOID 

CORPORATION 


additional property of intercepting the 
induce severe sunburn on long flights. 
Celanese Celluloid Corporation, 180 Mad- 
ison Avenue, New York City, a division of 
Celanese Corporation of America Sole 
Producer of Lumarith* and Celluloid* 
plastics. . . . Representatives: Cleveland, 
Dayton, Chicago, St. Louis, Detroit, Los 
Angeles. Washington, D. C., Leominster, 
Montreal. Toronto. Ottawa. 


A DIVISION OF CELANESE CORPORATION OF AMERICA 
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The demands of wartime 
aviation insure better 
peacetime performance 

McQUAY-NORRIS 

ALTINIZED 

PISTON RINGS 

PISTONS.. PINS.. 
HARDENED & GROUND PARTS 


War demands new and higher standards of performance 
and stamina in aviation parts. McQuay-Norris with a third 
of a century experience in making automotive precision 
parts is now extending its services to the aviation industry 
in increasing measure. McQuay-Norris’ policy of clinical 
research is carried out by our Aircraft Division which offers 
the industry various precision parts, technical assistance 
and research experience. Your inquiries are invited. 


PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 


PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Paris 
Machined Aluminum Pistons 
Piston Pins 

Counterweight Cheek Pins 
Machined Magnesium Paris 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 

PARTS FOR 

PROPELLER ASSEMBLY 
Machined Magnesium Parts 
Piston Rings 

EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 
Pistons for Oxygen 
Compressor 

Piston Rings for Oxygen 
Compressor 

Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 

LANDING GEAR PARTS 
Machined Aluminum Pistons 
Piston Rings 

Hardened end Ground Port* 



McQUAY-NORRIS MFG. CO. (AIRCRAFT DIVISION), ST. LOUIS, U. S. A. 





HELPING HANDS ARE FIGHTING HANDS! 


Trigger fingers of fighting men depend on 
the willing, efficient production fingers of 
American industry. That is why American 
industry at its best means talent and hard 
work as well as plants and tools. Men and 


women of Solar believe in that definition. 
They are setting an example of industri- 
ous production for Victory making untold 
numbers of "anti-monoxide" exhaust mani- 
folds for our fighting planes. 
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The New Fairchild Cargo Plane Will Speed Delivery 
of Tanks, Guns, Troops and Supplies 


On tliat fateful De- 
cember 7th, Wash- 
ington opened the drawer marked 
"Blueprint For a Global War." 

"Here’s your kind of a job, 
Fairchild — to develop a plane that 
can help supply an army on the 
ether side of the world." 

Fairchild has that job because of 
20 years of aeronautical research 
and engineering experience in "Cre- 
ating the Plane for the Purpose." 
Among those planes is a notable 
line of cargo-carrying aircraft. 


Today, Fairchild is building a new 
cargo plane designed expressly for 
carrying tanks, guns, troops and 
equipment over great distances for 
delivery lo small fields at the front ! 
Its precise performance and other 
characteristics are military secrets. 


"ON THE BEAM" 






^Fairchild H inraft 


Division of Fairchild Eng 


It was created out of the needs of 
this war to fulfill the needs of this 
war. It bears the Fairchild "Touch 
of Tomorrow.” 

Other Fairchild "weapons” for 
winning the war include the famous 
Cornell primary trainers (PT-19, 
and PT-26) and the new Fairchild- 
Duramold twin-engine advance gun- 
nery trainer (AT-21), all powered 
by Ranger Aircraft Engines. And 
while the new Fairchild military 
cargo plane is the latest of these 
"weapons,” it is by no means the las t. 
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Deep Drawn Bomber Parts are 
Turned out Quickly at the 
FORD Willow Run Plant on 


FASTRAVERSE 

PRESSES 

with New 6 Point 
Variable Pressure 
Blankholder Ring 


Employing the HPM Closed Circuit system 
of shockless operation, these large HPM 
Fastraverse Blankholder Presses with variable 
6 point pressure ram resistance on the peri- 
phery of the blankholder ring are especially 
adaptable to the deep drawing of large air- 
craft parts. The pressure of each of the six 
blankholder rams can be adjusted individu- 
ally and independently. Separate 
die cushion fitted into the press 
also be used as an ejector, whei 
The two slides locked together 
action service increasing the ma: 
sure capacity to 1 000 tons. Invi 
versatile press for both present 
deep drawing requirements. 

THE HYDRAULIC PRESS MFG. 

Mount Gilead, Ohio, 




Couriers orfthe air direct the striking power (of 
our fighters in th'e field and often under the 
very noses of the enemy. Most of these nimble, 
undaunted liaison planes are dependably 
powered with Continental Red Seal Engines. 
Continental, power — the Power to Win — is 
constantly serving our forces in many capacities 
on land, at sea, and in the air. 


Continental Motors Cor poration 

A ircraft Fn gine ' Division 
MUSKEGON, MICHIGAN 
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WE ANNOUNCE 

"FLYING HORSEPOWER 


Now _ in addition to the Famous Houdry Catalytic Cracking Process _ Socony -Vacuum 
Announces a 2nd and 3rd Revolutionary Advance in Petroleum Chemistry. Soon — for 
America’s Fighting Planes —Amazing New Gasolines will permit much Higher Power 
Output from Aircraft Engines— Heavier Bomb Loads or Wider 
Cruising Range — Greater Yield of Aviation Base Stock. 


PRESENT OCTANE 
YARDSTICK CANNOT MEASURE 
THE FULL POWER OF THESE 
GREAT NEW SUPER-FUELS! 


1 After bringing Eugene Houdry 
to this country, Socony-Vacuum 
pioneered with him the develop- 
ment of the Houdry catalytic re- 
fining process. We were the first 
company to produce 100-Octane 
gasoline in commercial quantities 
by catalytic methods. From this 
beginning has stemmed most cata- 
lytic refining, the only method by 
which 100-Octane aviation gaso- 
line can be produced in the vast 
quantities needed by the United 
Nations’ air fleets. Socony-Vacuum 
has produced up to now more cat- 
alytic cracked base stock for 100- 
Octane gasoline than any other 
company. 

2 Today, the T. C. C. Process 
(Thermofor Catalytic Crack- 
ing), Socony-Vacuum’s second 
great contribution in the refining 
of vital aviation fuels, is being in- 
stalled in 20 American refining 
units (7 of them ours). The T.C.C. 


— 

Process permits continuous cata- 
lytic refining, improves the quality 
and increases the quantity of 100- 
Octane base stocks. It requires less 
critical materials— steel and alloys 
—than any other catalytic process. 

3 Close on the heels of the T. C. C. 
Process comes Socony-Vac- 
uum’s third revolutionary sci- 
entific discovery, the Synthetic 
Bead Catalyst, described in the 
picture here. For many years, 100- 
Octane (which means without 
knock) has been the standard of 
gasoline performance. 100-Octane 
has been a synonym for perfect. 
Now, Socony-Vacuum’s sensational 
Bead Catalyst makes possible the 
production, in commercial quan- 
tities, of a new and better gasoline 
—much more powerful than any 
present 100-Octane gasoline — so 
powerful it can be greatly diluted 
for use as an ingredient in 100- 
Octane gasoline. Even thus diluted, 
this remarkable fuel will give to 
aircraft a new, quick, maneuver- 
ability, speed, climbing power, and 
carrying capacity. 

In one great raid on Berlin, it 
would have enabled the bombers 
used to carry 200 extra tons of 


bombs. And— with the new “Flying 
Horsepower”— British pilots would 
have been able to fly 22,000 miles 
farther in one recent 24-hour pe- 
riod without increasing their gaso- 
line load! 

Socony-Vacuum’s Synthetic 
Bead Catalyst for producing super 
gasolines— is being made available 
by license to the entire petroleum 
industry. 



Socony-Vacuum Oil Company, inc. 



Horsepower 
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SUNNEN HONING 


Provides a finish of 



*td at a Saving of 

15 ^ in time/ 


2 to 3 micro-inches — 


curacy within “one-tenth” 
guaranteed — has been held 
to .000025" on production 
jobs. Relieves big internal 
grinders for other jobs. Cor- 
rects errors of out-of-round- 
ness or taper caused by pre- 
vious operations. Facilitates 
duplication of sizes. Does not 
require skilled labor. Practical 
— inexpensive — economical 
to operate. 


Put Sunnen Honing to work 
in your plant! 


A ccuracy — and a super- smooth 
k finish with a real increase in 
production which means a saving in 
cost. That's the record of the Sunnen 
"MA" Precision Honing Machine in 
the modern plant of the Fidelity 
Machine Company. 


This one example is indicative of 
the many reasons why hun- 
dreds of leading manufac- 
turers handling important war 
contracts have adopted Sun- 
nen Honing. 

Consider These Advantages 

Wide range — handles 
internal diameters of 
.185" to 2.625". Ac- 


SUNNEN PRODUCTS COMPANY — 7942 Manchester Avenue, St. Louis, Missouri 

Canadian Factory: Chatham, Ontario 
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prove the STRENGTH of 


"BENDIX’ LANDING GEAR 

Setting a plane down on the lurching, pitching deck of an 
aircraft carrier on a choppy sea puts a terrific strain on 
vertical struts and wheels. 

"BENDIX-PNEUDRAULIC” Shock Struts have ample re- 
serves of strength to withstand terrific impact, because of 
modern progress in metallurgy and Bendix leadership in 
design and precision manufacturing. Bendix has the largest 
testing plant in the world for pre-determining the strength 
of every strut, regardless of size. The swift, smooth 
assured by "BENDIX” Brakes, is especially im- 
aircraft carrier service. 


of experience behind Bendix engi- 
to plane designers that the right type 
will be provided for each model plane. 


DIX PRODUCTS DIVISION 

of Bendix Aviation Corporation 
South Bend, Indiana 
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TO MEET INCREASING WAR AND POST-WAR REQUIREMENTS 

McGraw-Hill announces an intensification 
of its services to the Aviation Industry 
★ * * 


S purred BY the necessities of war, the aviation 
industry has telescoped 25 years of normal 
progress and development into a short 25 months. 

More than the most effective of military weap- 
ons, more than a new method of public and private 
transportation, aviation is a force that is reshaping 
our way of life. The swift and continuing expan- 
sion of aviation has created far broader needs 
for that basic ingredient of industry progress — 
information. 

® An urgent and immediate need exists today for 
a timely and authoritative presentation and 
analysis of aviation news — with its background 
and its meaning. The news of aviation and the 
significance of that news are essential elements 
in the sound planning and development of our 
aviation future. , 

• There is an equally urgent need for a publica- 
tion devoted wholly and exclusively to the in- 
terests and development of our air transport 
industry. Air transport has joined the railroad 
and shipping industries as one of the great public 
carriers of passengers, freight, mail and express. 
There is a clear recognition among the thinking 


men of air transport of the need for a national 
voice to aid and guide all who are concerned 
with the progress of this all-important method 
of transportation. 

To meet these increasing, clearly defined war 
and post-war requirements, the McGraw-Hill 
Publishing Company announces publication 
August 2, 1943 of AVIATION NEWS (weekly) 
and of AIR TRANSPORT (monthly) begin- 
ning in September. Thus we will offer 

A COMPLETE INFORMATION EXCHANGE 
FOR THE AVIATION INDUSTRY 
AVIATION — The oldest American aeronautical mag- 
azine, recognized as the authoritative journal of 
aeronautics, will continue to serve the men who de- 
sign, engineer, produce, merchandise, operate and 
maintain America’s air supremacy. 

AVIATION NEWS — A high-speed weekly magazine 
of aviation news reporting, interpretation and signifi- 
cance, for all who are concerned with aeronautical 
advancement. First issue August 2, 1943. 

AIR TRANSPORT — A monthly magazine wholly de- 
voted to the progress, interests and problems of the 
air carrier. Strictly a transportation magazine. First 
issue, September, 1943. 



Economies in paper usage which we have put into effect make 
it possible for us to render these additional services with- 
in our reduced paper quotas as established by the W.P.B. 


McGRAW-HILL PUBLISHING COMPANY, INC. 

330 West 42nd Street, New York City 


THE McGRAW Hill NETWORK OF INDUSTRIAL COMMUNICATION: 

AIR TRANSPORT -AVIATION -AVIATION NEWS • AMERICAN MACHINIST-BUS TRANSPORTATION • BUSINESS WEEK • CHEMICAL & METALLURGICAL 
ENGINEERING -COAL AGE • CONSTRUCTION METHODS ■ ELECTRICAL CONTRACTING • ELECTRICAL MERCHANDISING • ELECTRICAL WEST • ELECTRICAL 
WORLD • ELECTRONICS • ENGINEERING & MINING JOURNAL • E. S M. J. METAL AND MINERAL MARKETS • ENGINEERING NEWS-RECORD • FACTORY 
MANAGEMENT & MAINTENANCE • FOOD INDUSTRIES • MILL SUPPLIES • POWER • PRODUCT ENGINEERING • TEXTILE WORLD • WHOLESALER'S SALESMAN 



AVIATION NEWS will bring interpretive journalism to 
aeronautical news presentation. From the mass of daily 
events and developments in the world of aviation will 
be sifted the news of significance. Aviation News editors 

meaning . . . from Washington and Wichita, from London 
and Los Angeles, from Berlin and Baltimore. From mili- 
tary. civilian and commercial fronts — political and eco- 
nomic fronts — production, operation and maintenance 
fronts. From wherever else aviation trends and develop- 
ments are in the making. 

Editor of Aviation News will be Robert H. Wood, sea- 
soned news analyst and well-known aviation journalist. 
He brings to Aviation News a successful background as 
editorial executive in the field of aeronautical news presen- 

Editorial headquarters of Aviation News will be located 
in Washington — with editors in New York, Detroit, Chi- 
cago and Los Angeles — and correspondents in other key 
cities in the U. S. and abroad. 

zine producticn schedule. Mailing will begin 18 hours after 
editorial closing. 

Aviation News will be sold by subscription only. Charter 
subscription five dollars per year. Initial circulation 10,000 


AIR TRANSPORT will bring to the men engaged in every 
phase of air transportation the informational needs so 
vital to the progress of the industry — in war or peace. 

Through editorial review and study of significant trends 
and events in air transportation, it will promote the sound 
development of air transport as a great public carrier of 
passengers, mail, express, and freight. It will serve as a 
clearing house for the interchange of advanced mainte- 

Air Transport will publish th e P basic information and 
statistics for decision and action by the men who finance, 
plan, build, operate and maintain U. S. Air Transport — 

ties who shape our national air policy. 

Editor of Air Transport will be Fowler W. Barker, rec 
ognized authority in the field of air transportation. For 
mer RAF flier, Assistant Chief of Aeronautics Trade Divi 
sion in the Department of Commerce, director of Opera 
tions Department of the Aeronautical Chamber of Com 
merce, and Secretary for the past 7 years of the Aii 


well-manned Washington Bureau will maintain close liai- 
son between the industry and the nerve-center of U. S. 
aeronautics. 

Air Transport will be sold by subscription only. Special 
introductory charter subscription rate, four dollars per 
year. Initial circulation 10,000 copies. 


For advertising information address Aviation Publishing Division, 
McGraw-Hill Publishing Co., 330 W. 42d St., New York, N.Y. 





inute. 




,r lor AIR TRANSPORT (monthly) at your 
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Electrical Equipment-Weapons and Tools 

From miniature motors to mammoth generators, from tiny detector 
tubes to great broadcasting stations — everything 
electrical is essential to our war effort 


AS this editorial goes to press, newspapers and radio 
j\_ news commentators are telling the dramatic star)' of 
the blasting of two mighty Nazi power dams. Floods are 
sweeping down the Ruhr Valley, Germany's most vital 
munition production center. Two vast networks of indus- 
trial activity lie inert, for the great generators that had fed 
power to hundreds of plants producing war goods for 
Hitler, today stand idle. This daring raid will go down 
in history as one of the most, if not the most devastating 
of the entire war. It has destroyed two great sources of 
power, stopping tire wheels in hundreds of plants and 
throwing into darkness thousands of factories and homes. 

This epoch-making raid by the R.A.F. brings home to 
us the vital importance of our own power resources, those 
colossal generators from which flows the current that 
turns the wheels of our great industries, illuminates our 
factories and homes and runs our electric railways and 
subways. It makes us realize how dependent we are on 
electricity and how important is the part of those manu- 
facturers who produce the electrical equipment that makes 
possible its generation and use. 

Beginning with Thomas A. Edison, the inventive genius 
of electrical manufacturing men has devised more and more 
efficient ways of generating the current, better and better 
means of transmitting it and of applying it to do thou- 
sands of jobs quicker and better. 

The products of electrical manufacturers have become 
so completely an essential component part of every in- 
dustrial, business and domestic activity' that our economy 
and our war effort could not go on without it. 

In days of peace the laboratories of our electrical in- 
dustry gave us radio, fluorescent lighting, infra-red drying, 
precision process-control, telemetering, split-second circuit 
breakers and many other things that border on the mirac- 
ulous. 

Today their facilities and their genius are devoted to an 
all-out war of wits with Axis scientists and production men. 

Electricity plays a significant part in tills war . . . from 
the "walkie-talkie" that brings support to hard-pressed 
outposts, to the mammoth motors on the battleships. 
While many electrical developments today are cloaked in 
secrecy', the nation will enthusiastically applaud these 
electrical manufacturers when the curtain is lifted. 

The far-reaching importance of electrical instruments, 
apparatus and machines becomes evident when we con- 
sider that over 350 different electrical items go into combat 
vessels and that more than 170 go into a fighter plane. 
Most of these products are distinctly special in nature 
and are far removed from their civilian counterparts if, 
indeed, they have such counterparts. 

To the civilian, a light bulb is something so standardized 
that every need can be filled by any nearby dealer. Our 
armed forces, by contrast, must have at their disposal 


more than 400 distinct types of lamps. Some no larger 
than the head of a match, are so brilliant that they flash 
signals under a tropical noon sky. Others are built to 
withstand extremely low temperatures, vibration, shock 
and many other abuses to which they are subjected. 

On planes, for example, numerous fractional-horsepower 
motors are used but the standard industrial motor is not 
suitable for this service. New records in low weight-per- 
horsepower had to be achieved involving extensive changes 
in design and production. 

To prevent the light from instrument panels from 
impairing the vision of night fighters, ultra-violet radiation 
which activates fluorescent instrument dials was developed. 
As a result, the pilot may look out into the darkness 
after reading his instruments without the least effect on 
his eyes. Ilow many precious air victories can be credited 
to tliis one development alone? 

But, in general, the story of this industry’s war work 
is much too blurred by military censorship to afford an 
adequate picture of its contributions. The fie tones and 
shipyards that are turning out war materiel tell a more 
complete story. Many of these have been built during 
the past two years. Others have gone through a complete 
conversion process. In every case, large quantities of elec- 
trical materials were involved. 

In the broadest sense, there are three major jobs which 
this industry has had to do, in addition to equipping our 
modem war machine. It has had to supply materials for 
the vast expansion of our industrial system, keep every 
plant fully maintained, and provide the necessary equip- 
ment for the vital power and communication fields. 

More than Sl,900,000,000 was spent for new industrial 
construction in 1942. and of this about 7% or §140,000,000 
was for electrical materials. New machine tools and other 
production equipment required an additional §350,000,000 
worth of electrical products. The conversion program 
called for another $145,000,000 of electrical apparatus 
and supplies. 

This total of over §600.000,000 in itself would have 
staggered the electrical industry in a peace-time year. Yet, 
this record-breaking production was essential and had to 
be superimposed upon the direct requirements of the Army 
and Navy. 

Industry depends upon electricity. Consider for a 
moment the effect of modern lighting upon war pro- 
duction. Industry enjoys levels of illumination and color 
quality that were undreamed of ten years ago. As a result, 
midnight shifts operate at daytime efficiency. As a matter 
of fact, many of the more modern plants have no 
windows at all. 

Then there is maintenance. 'Hie failure of one single 
motor or feeder will stop a production line. Electrical 
manufacturers have had to stand at all times ready to 


supply the heavy demand for the maintenance and repair 
parts that keep our industrial machine operating at top 
speed. Excess loads, 24-hour schedules and inexperienced 
production hands combine to shorten the lives of elec- 
trical equipment. 

Electrical manufacturers have had to supply the greatly 
expanded needs of our power and communication systems. 

New construction of all sorts — war plants, cantonments, 
war housing — has created a formidable need for additional 
capacity. Every clement in our domestic economy has 
called for increased communication and power services. 
All this had to be superimposed upon the vast demands 
of our armed forces, 'flic magnitude of this task is 
obvious but it is being successfully accomplished. Every 
old installation is functioning 
smoothly and every new one 
has been ready to function 
on exact schedule. There has 
been no failure cither in our 
power or in our communica- 
tion. Part of the credit for 
this performance belongs to 
the hundreds of manufacturers 
who delivered their products 
when and where they were 
needed. 

This was not merely a prob- 
lem of increasing production. 

These manufacturers had been 
depending on rubber, copper, 
aluminum and steel — all high- 
ly critical materials. For much 
of their non-military produc- 
tion they suddenly had either 
to find substitutes or practice 
the utmost economy and in- 
genuity-. 

Solutions to many problems were quickly found. Light- 
ing manufacturers greatly reduced their use of steel by- 
designing efficient, noil-metallic reflectors. Wire and cable 
manufacturers expanded their use of synthetic insulation 
in place of rubber and they promoted the use of higher 
distribution voltages so that every ounce of copper would 
work more efficiently. 

Steel is essential in apparatus that operates magnetically . 
There is no known substitute. But marked economics in 
its use have been achieved through the development of 
new alloys that are of increased magnetic efficiency. As a 
result, motors and transformers now consume substantially 
less steel than did units of equal capacity a year or two ago. 

Electrical manufacturers have given our industries nu- 
merous new production tools. Infra-red heating tunnels, 
for example, have drastically reduced the time involved 
in production drying ... in some cases from hours to 
minutes. Iligh-frcqucncy induction-heating has been spec- 
tacularly successful in the forging, brazing, hardening and 
casting of ordnance. Modern welding equipment makes 
possible speedy production with inexperienced labor. 

America's production lines are being patrolled by elec- 
trical devices which eliminate human error. One million 
volt X-ray equipment looks through castings and points 
an unfailing finger at defects. An electronic flaw detector 
tests noriferrous drawn-metal tubing for imperfections. 


Other electronic devices are counting and sorting the 
products of thousands of war plants. Precision controls 
regulate all sorts of processes, from aluminum production 
to armor plate annealing. 

These arc but a few of many examples of the way in 
which the magic power of electricity has been harnessed 
to the war effort. Back of every development there is at 
least one electrical manufacturer — more often many — who 
have pooled ideas and methods with no thought of 
royalties or dispute over cost allocation. 

No story of the electrical industry would be complete 
that did not pay tribute to those manufacturers who have 
dropped their normal lines in order to produce special 
war products. Many appliance manufacturers fall in this 
group. When war came, they' 
did not stop to argue that 
civilian morale and big pay 
checks would demand a con- 
tinued supply of their prod- 
ucts, instead they quickly 
shifted to the production of 
war materiel and today they 
arc deep in the manufacture 
of machine gun parts, aircraft 
sub-assemblies, and even gas- 
mask fabric. They have had 
to abandon their hard-won 
markets for the duration; but 
they are contributing mightily 
to permanent peace and a 
more prosperous world to 
which they will return when 
the guns arc silenced. 

This great industry has in- 
creased its production three- 
fold in two years - $2,500,- 
000.000 in 1940 to $7,500,- 
000,000 in 1942. It has done this with all the zest of 
youth, for this is a young and a pioneering industry, 
l ew companies in this industry arc fifty years old: the 
majority are much younger. Top management in general 
is young, too, and many outstanding technical develop- 
ments have come from the brains of men just a few years 
out of college. 

Tire results of all its intensive intelligent work can be 
found in every factory, on every battlefield and ocean, 
and even in the flak-spotted air over Berlin. In a sense, 
the electrical manufacturing industry stands beside every 
soldier and every sailor as he goes into action. It has a 
place of honor it richly deserves. 

And when this war passes into history, as it surclv will, 
our soldiers and sailors returning to peace-time jobs, will 
find a life greatly enriched by electrical developments 
that were undreamed of yesterday. 



President, i\IcGra\v-IIill Publishing Company, Inc. 


This is the twelfth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in Netv York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent tear- production ac- 
complishments of America’s industries. 


.EDITORIAL 


Let’s Be Realists 

About the Future 


’Host war problems that face us can be made about 
JL as complex or as simple as you wish. If you want 
to be wholly practical about them you begin by laying 
aside such vague generalizations as “freedom of the 
air.” At the same time you had better get, rid of that 
one that says “isolationism is dead.” 

If you are willing to foresee a postwar world with 
national boundaries, age-old hatreds, and alliances of 
convenience, you can visualize an arrangement under 
which each nation will operate its own airlines while 
the lines between them will be under the jurisdiction 
of those governments who do the most astute horse 
trading. It therefore behooves our political leaders to 
seek the advice of aviation men who know the technical 
possibilities and limitations of the airplane. By so 
doing, said leaders will, at the same time, increase the 
stature of their statesmanship. 

B efore the advent of the airplane the control of the 
seas was maintained by the countries with the big- 
gest navies. The control of the air will be maintained 
likewise by the countries with the biggest air forces. Air 
power, by definition, consists of planes, men, and bases. 
As the range of aircraft increases, the cordon of pro- 
tecting basis for each nation will extend farther and 
farther from the national boundaries and the included 
zones will seriously overlap. No nation can expeet to 
plant military establishments on another’s doorstep 
without. granting reciprocal privileges to the other. 

And tliatTeaves us where we started. The deciding 
factors iii preserving peace will be the fundamental 
agreements and trade relations between nations plus 
a healthy fleet of aircraft. 

Many of these problems in international relations are 
beyond the scope of the aviation industry. But upon 
their solution depends the question of whether America 
will, or will not, have a vital aviation industry. In the 
prewir' decade it was the export market that kept our 
manufacturing industry alive. But this export de- 
mand was created by a world preparing for war. Unless 
a satisfactory substitute for this armament race is 
found, the whole future of the manufacturing industry 
will be threatened. No artificial stimulus will suffice for 
long. 


Until there is a definite air policy for this nation, 
coordinated with those of the other United Nations, 
neither our manufacturing nor our operating industries 
can move forward toward specific objectives. But there 
are a few things that can be done by the industries 
immediately. 

Let’s start by being realistic about domestic trans- 
port expansion. If we carried all the first class mail 
and a substantial share of the first class passengers by 
air it would not require as many additional planes as 
some wishful thinkers believe. Certainly this equip- 
ment would absorb only an infinitesimal percentage of 
existing productive capacity. 

The most fertile field for use of additional airplanes 
would be air freight. But it is a long way from 80^ to 
15# per ton-mile. The reduction of operating cost is 
therefore a primary problem for designers and op- 
erators alike. In countries where ground transporta- 
tion is not as highly developed as it is here, this factor: 
is less important, but if we are to have our full share 
of the commercial export market, we must continue to 
manufacture the best and most efficient planes in the 

I f our postwar air poucies are sound, there will be a 
substantial increase in the need for very large air- 
craft required for international services. At the other 
extreme in size is the small feeder line ship, and here 
the field should be fertile in number of units produced. 

But all of this added together will not equal in value 
the equipment required for preservation of our national 
security and for keeping habitual aggressors under con- 
trol. The public demand for postwar policing is high 
at the moment and will continue to be for some little 
time. Now is the time for our strategists to lay firm 
foundations for our future security. If they await our 
return to peace and softness, it may be too late. 

EDITOR 
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With the Nazis completely thrown out of Africa, America’s wide- 
spread air power pounds hard lo roll the Japs out of the North Pacific. 
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America at War 


Allied air power plays important role in final African push 
as sortie records are set . . . Pressure increases for more planes to blast Japs, 
but Allied strategy targets Hitler as No. 1 . . . Production realists estimate this year's output 
at 80,000 to 90,000 planes rather than oft-quoted 100,000-plus. 


M Allied lake as the Asis — Luftwaffe and 
all — gets pushed out of Africa. And allied 
air power played its rightful role, blasting 
paths for the magnificent American, British, 
and French ground forces in their final rushes 
to Bisserte and Tunis. New records for the number of 
sorties — single missions of single planes — flown were 
set as Tunisian skies became as Allied-dominated as 
the rest of the hills and plains south of the Mediterra- 
nean. More than 2,500 sorties were chalked up by the 
Allied Aii- Forces on the climax, day. 

The dive bomber fades from the news, and Gen. Ira 
Eaker, commanding the Eighth Air Force, says it 
is an “opportunist” weapon which now must hunt for 
undefended targets. The British reach complete agree- 


ment with the United States on the wisdom 
and effectiveness of day bombing. The Luft- 
waffe continues to punch back hard, but its 
waning power becomes more obvious as it 
fails to retaliate against England or to prop- 
erly aid Germany’s hard-pressed forces in 
the East. In the Orient, both MacArthur and Chen- 
nault plead for airplanes to at least match the swarms 
of Japanese, but the Allied high command stands firm 
on its decision that Hitler must be knocked off first. 

A sentence buried in a recent article by Joseph 
Goebbels, Reich propagandist, speaks more eloquently 
than could any outside estimate of damage done to 
Germany by Allied air attack. Goebbels, trying to 
cheer the war-weary people of Germany as privation, 
( Turn to page 375) 
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Air Freight, Unlimited 

By DAVID BAKER, Assistant Editor, "Aviation" 


First detailed story on one of the 
biggest, toughest all-air freight 
jobs ever completed, throwing 
new light on the importance of 
medium-sized planes in year 'round 
sub-arctic operations. 


r AN yon BUILD a dam by air? The 
answer is definitely yes, for in 
Canada they’ve built not one but two — 
large control dams supplying power-for 
a greatly enlarged plant to make alum- 
inum for more Allied warplanes. 

The story — revealed here in detail for 
the first time following lifting of the 



censorship— marks a brilliant new chap- 
ter for air transport, because the job 
was one of the largest and toughest air 
freight contracts ever completed. It 
is a chapter crammed with lessons of 
value both to current and postwar air 
transport, for here was a case where 
wartime urgency didn’t throw eco- 
nomics out the window. 

The job was the Shipshaw water- 
power project for the Aluminum Co. 
of Canada, and it meant flying more 
than 8,000,000 lb. of construction equip- 

animals. Those 4,000 tons were moved 
between Aug. 1940 and Oct. 1941 by 
but nine airplanes — most of them old 
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veterans — of Canadian Airways, now a 
part of Canadian Pacific Air Lines’ far- 
reaehing network. 

As it has likewise done, without fan- 
fare, for so many remote mines, other- 
wise inaccessible oil fields, and timber 
tract surveys, the Aerial Surveys Div. 
of Canadian Pacific laid the ground- 
work by mapping the vast watersheds 
north of the Saguenay River month and 
Lake St. John. On the basis of the 
aerial survey, two storage and control 
dams were projected, one on Lake 
Manuan lying 155 mi. north of the 
actual power site on the Saguenay, the 
other at Passe Dangereuse on the Peri- 
bonca River, some distance below Lake 
Fcribonca. 

It meant machinery — heavy machin- 
ery and lots of it. And in a territory 
virtually without roads there was but 
one answer: Air freight. 

When the job was started, there was 
a road of sorts running part way to 
Lake Onatchiway, which was to be the 
site of the southern terminus flight base. 
This road was extended to Lake Onatchi- 
wav’s lowest finger, and during open 
water season, supplies were moved from 
road’s end by barge to the flight base 
at Benuchene, 18 mi. up the east side 
of the lake. 

Here, in Aug. 1940, was hurriedly as- 
sembled a motley “fleet” of six nearly- 
ten-year-old planes: Two Fairchild 82’s, 
two Fairchild 71’s, a Bellanca Pace- 
maker, and soon after, a single-engine 
Junkers Ju-52. To fuel this fleet, ten 
1,000-gal. gasoline tanks were brought 
in and placed underground. From then 
on, all gasoline was brought in 43-gal. 
drums by road and barge before winter 
set in. A Johnson Chorehorse electric 
system was installed, with the tanks 
manifolded together into a pipeline and 
two electric pumps set up beside the 
shore to speed refueling operations. 
Meanwhile, shacks and tents were 
erected to complete the base. 

The initial contract was a tough one, 
calling for delivery of some 700 tons 
at Lake Manuan before the freeze in 
early October — just about two months 
away. The course from Beauchene to 
Manuan lay nearly due north up along 
the Shipshaw and Manuan Rivers and 
lake chain, and prevailing winds — as 
might be expected — blew from the north 
and northwest. In addition to normal 
headwinds, the “in” trips were all up- 
hill, for the terrain to be covered ran 
from 600 ft. above sea level at Beau- 
chene to some 1,500 ft. at Manuan, with 
rough, hilly country and lakes between. 
(The accompanying map shows the 
region and the route.) 

Largely because of the nature of the 
terrain, all flying was contact work, 
and the pilots had to know every bend 
and wide place in the river so that in 
ease of engine trouble or low visibility 
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(the latter a frequent occurrence) they 
would know just where to "set it down - ' 
safely. To avoid collision in “dirty” 
weather, pilots were instructed to follow 
the cast side of the river valleys up the 
Shipshaw; coming south they bore west 
toward the Peribonea. In good weather, 
average flying altitude was 3,000 ft. 

Cargo to be moved included every- 
thing from a diesel shovel, bulldozers, a 
saw mill, tractors, cement, dynamite, 
gasoline and fuel oil, to canoes, a 1,600- 
lb. motorboat, six horses, four oxen, and 
a cow to supply fresh milk. The cow 
later went dry and became steaks and 





Some of the machinery items, although 
well disassembled, were still too large 
to go through even the wide doors of 
the Ju-52. But here the operators bor- 
rowed from experience gained on a 
similar operation in flying gold mining 
machinery in Bnlolo, New Guinea, for 
which the Junkers G-31 had been espe- 
cially prepared. The largest pieces, such 
as the shovel arm, turntable, and tree- 
tor frames, were simply cut by acety- 
lene torch into sections that could be 
made to fit, then loaded and flown to 
the job, where they were welded to- 
gether again. To facilitate this type of 
work, a scale mockup of the Ju-52’s 
fuselage was kept in the main office at 
Montreal. In cases of very close meas- 
urements, scale models of the pieces to 
be loaded were “tried” with the mockup 
to make sure they woidd fit 
This Junkers airplane is of particu- 
lar interest, for although it was ac- 
quired by Canadian Airways back in 
1930, its owners rate it — even today — 
as one of the most outstanding single- 
engine craft for the specific type of 
work involved in the Shipshaw job. It 
may also be of interest to know that 
the Ju-52 eonld be bought at that time 
in three versions of one, two, and three 
engines. The single-engine type was of- 
fered as an economical freight trans- 
port and had a public demonstration 
at the Berlin-Tempelhof airport on Feb. 
17, 1931. The Ju-86, equipped with the 
same aileron wing flaps, is a develop- 
ment of the Ju-52, which originally 


The Ju-52, powered by a Rolls-Royce Buzzard, swings a 14-{t. propeller which is a replica 
of the original. This craft was available with one, two, or three engines. Four-blade 
propellers were used to some extent by Junkers in the early ’30’s, one interesting application 
being on the G-38, which had four-blade airscrews on the inboard engines, two-bladers on 
the outboard. Note aileron wing flaps, used also in the Ju-86. Canoes and spare wings 
were flown as belly loads. 


On skis the Ju-52 could carry 5.200 lb. 
Snow was kept hard-packed on the ice, 
and runways were marked out by evergreens 
for guidance. Twelve inches of ice were 
required under this plane. 


116 
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mounted a BMW-7 A, Vee-type 
12-cyl. liquid-cooled 675-hp. en- 
gine, swinging a 15-ft. four- 
bladed propeller of impreg- 
nated wood. 

On the Shipshaw contract, 
however, it was powered by a 
Ifolls-Royce Buzzard of 975 lip. 

It swung a new Airscrew (Lon- 
don) propeller of a little over 
14-ft. but otherwise almost 
identical with the original. The 
BMW turned up about 1,600 
rpm., with a 2:1 reduction 
gear; the Rolls-Royce turns up 
about 2,300 rpm., and has a slightly 
less than 2:1 reduction, -giving some 
1,200 rpm. on the propeller. With this 
power plant the plane regularly carried 
loads of 5,200 lb. 

Operating entirely on floats, the six 
planes carried well over the required 
700 tons of assorted freight up to 
Lake Manual! before the freeze. Be- 
ginning on Aug. 7, 19 loads were flown 
from the airport at Roberval, on Lake 
St. John, before planes were based on 
Beauchcne following completion of the 
road on Aug. 10. 

By October, however, it was appar- 
ent that the job would last some time. 
The original contract was enlarged, and 
preparations went forward for a year's 
operations. Permanent shacks were 
built to replace the tents. Stores were 
hauled in overland by road to last 
through the winter, for the road was 
scarcely passable in heavy snows. A 
supply of 40,000 gal. of gas was laid in 
and storage tanks filled; one with 87 
octane, the other nine with 80 octane, 
while reserve snpplies were stored in 
small drums in a warehouse built for 
the purpose. 

After a six weeks' interval during 
freeze-up, operations were resumed 
early in December on skis. Five more 
planes were added to the fleet: Another 
Fairchild 82, two more Fairchild 71's, 
a Noordnyn Horseman, and a Bellauea 
Airbus. The two original Fairchild 82’s 
had been borrowed from Sturratt Air- 
ways and were now returned, leaving 
only one 82 on the job. Total now was 
nine — Ju-52, Airbus, Horseman, Pace- 
maker, four 71’s, one 82. 

The Fairchilds were powered by Pratt 
& Whitney SCI Wasps of 450 hp., the 
Pacemaker by a Wright J-6 9-eyl. 
Cyclone of 330 hp., the Airbus by a 
Wright F-32 Cyclone of 750 hp., and 
the Ju-52 by the Rolls-Royce Buzzard, 
previously mentioned. All except the 
Airbus burned SO-octane fuel; its engine 
required 87 octane. 

At this stage the flying personnel 
consisted of 15 pilots, headed by Super- 
intendent of Operations Harold C. 
Smith, who also flew to relieve the 
others. There were two maintenance 


A familiar sight over Germany, this one 
worked fur our side- Over such terrain, 
lakes are the only landing places— setting 
definite limits on size of equipment. 

men for each plane, one air engineer 
and one licensed mechanic. Herb Lovett 
was cngineer-in-chnrgc tit Beauchene, 
and Jimmy Kirk was engineer in charge 
of the Ju-52, affectionately called “the 


In engine overhaul, 50- and 
100-hr. checks were performed 
during the winter in canvas 
nose hangars heated by a stove. 
Engines were changed after 400 
to 450 engine hours, an opera- 
tion time which, with long 
periods needed for warm up, 
was reached before the same 
amount of flying time. One 
spare engine for each plane 
was kept in readiness in order 
to maintain schedules. When 
an engine's time was up, it was 
pulled, replaced by the waiting 
unit, and flown to Montreul or Winnipeg 
for complete overhaul. Each plane flew 
an average of 100 hr. per month, and 
some of the pilots flew as much as 150 
hr. Record haul for one day was 29 tons 
by six planes in 24 trips — five trips 
for the Fairchild 82, four for the 
others — and several other days 24, 25, 
and 26-ton hauls were chalked up. 

Spare parts stocked for e 
(Turn to page 335) 


Both engine change and 50- and 100-hr. checks were accomplished in wood-framed stove- 
heated canvas nose hangars. Starting was aided by stoves and gasoline oil dilution system 
in the engine. 


Each engine was pulled after 425 engine hours, replaced by a spare, and flown to 
Winnipeg or Montreal lor complete overhaul. On one occasion, when the Ju-52 was forced 
down on a shallow lake, this job had to be done from dock built around plane's nose. 
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... And Just Where Are Those Profits? 


By H. L. FEDERMAN 

They've whittled out another "yardstick" for gaging aircraft earnings 
— this time an SEC computation "primarily intended for use in 
renegotiation." But such buoyant figures as 106 percent average 
gross on invested capital call for a "squint askance." For a leading 
banking house calmly reveals that actual average 1942 profit on sales 
after taxes was "but little more than 4 percent." 




I N the mathematics of aircraft earn- 
ings— just as in the mathematics of 
anything else which might be named — 
there is little use in totalling the column 
•until you’ve got all the figures. Our 
point, in this instance, relates to one 
very specific figure which definitely 
should not be excluded from computa- 
tions of aircraft earnings. We mean 
average profit on sales. 

Most recent of the columns of figures 
intended to survey corporate earnings 
of American industry is that drafted 
by the Securities and Exchange Commis- 
sion in a study titled Return on Invested 
Capital. And it can hardly be ignored, 
for in an introductory note the SEC 
states: “This study ... is primarily 
intended for use in renegotiation of 
contracts arising from the production 
of war material.” Obviously, the air- 
craft group as a “war industry” is 
clearly affected and placed on notice 
that here are data which will be used 
in the' constant, indeed almost continu- 
ous, renegotiation processes. Accord- 
ingly, this material must be faced 
squarely. 

But the key perspectives which would 
be offered by the aforesaid requisite 
average profit on sales calculation — are 
missing. Hence, the SEC tabulations, 
a invested capi- 
a precise meas- 


confined to e 
tal, are inadequate a 


BARRON’S STOCK AVERAGES 


Examined in the study are reports 
on a total of 878 companies and their 
consolidated subsidiaries, last showing 


an aggregate of $29,000,000,000 in in- 
vested capital. The period is 1936- 
1941 inclusive. Prominent in the group 
is the aircraft industry, with represen- 
tation of 28 companies showing, for 
1941, a total of about $395,000,000 in 
invested capital. 

As with all figures, the data pre- 
sented are susceptible to searching anal- 
(Ttini to page 327) 
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"WHEN WE'VE TAKEN care of Goering's boys, l m 
going back to West Virginia and get me a little 
farm. But I won t be holed-in like the old folks 
were. I'll have my own plane . . . maybe one of those 
helicopter jobs they're talking about that can go 


straight up and down and land in the back yard. 
Then I'll be able to hop into town, or across the 
country, any time I want to. With the right kind 
of instruments, I'll be as free as the air I fly through. 
And, brother, that's for me!” 



WHAT THE PLANE OF TOMORROW will look like, or bow 
it will perform, we don't exactly know. But we do know 
that Kollsman research engineers are constantly plan- 
ning and developing new and better precision aircraft 
instruments . . . to help smooth out tomorrow's skyways, 
and give safer wings to a nation at peace. 


THE KOLLSMAN VERTICAL SPEED INDICATOR, sometimes 
called Rale of Climb Indicator, is one of the basic instru- 
ments for maintaining level flight and for showing the 
rate of change in altitude. T hough highly sensitive, theVer- 
tical Speed Indicator can "take it", even in a power dive. 
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Fighters and Hwmbers 
Fly Home for Repair 

By JOHN FOSTER. JR., 

Associate Editor, " Aviation " 

First complete story on Air Service Command's system for fourth 
echelon maintenance which gets combat planes back in action with 
maximum speed and safety. 


F i, vino fighters imil bombers the 
thousands ol' miles from England, 
Africa, Alaska, or the South Pacific to 
the middle of the United States for 
repair is neither a dream nor a stunt, 
it’s the usual thing today — part of the 
Air Service Command’s operation of 
the world-wide “Keep ’Em Flying” pro- 
gram. 

It is not only safer, but faster, to 
overhaul combat craft far from possible 
bombing areas, and ASC has eleven 
major control depots to do the job. A 
typical depot is that of the Oklahoma 
City Air Depot, where heavy and 
medium bombers, attack planes, fighters 
— even training and liaison planes — get 
back into action In record time. And 
when combat crews take the planes 
over, they are ready to go into battle, 
for every craft is complete down to the 
smallest item of equipment. 

In its role as a supply depot, OCAD’s 
stock includes every one of the 154,000 


odd items which our AAF requires. 
Furthermore, it is but a matter of hours 
by air to any theater of war. Construc- 



First step of fourth echelon overhaul, after 
plane has been flown back from front, is 
jomplrt,' steam bath. Then it goes into 

complete grooming in record time. 


Combat crews pick up Consolidated B-21 
Liberator bombers at Air Service Command's 
Oklahoma City Air Depot. Both crews and 
craft are ready for combat and arc hut a 
matter of hours from any theater of war. 
Note Douglas C-46 cargo plane in back- 
ground, taxiing to loading dock to take on 
cargo of "hot freight'* to be rushed to 

lion now iintlcr way will make it more 
than a geographic center of operations 
for the Air Transport Command, which 
already Hies sorely needed parts all over 
the world on regular daily schedules. 

The Oklahoma City Air Depot won't 
be two years old until next Jan. 15, but 
already it is a multi-million dollar 
project covering 2.400 acres with a total 
“population" of some 15,000 civilian 
and Army personnel — and it is still 
growing. It is one of the largest under 
jurisdiction of Maj.-Gen. Walter II. 
Frank, ASC’s Commanding General. 

Despite this mushroom growth, the 
entire organisation operates under one 
philosophy: “Let’s get the stuff where 
it's needed.” This unwritten code was 
instilled by Col. William Turnbull, 
OCAD’s first commanding officer, and 
it is being continued by the new chief, 
Brig. Gen. Arthur W. Vanaman, for- 
mer commanding officer at Wright Field. 

The exact number of planes OCAD 
has put back on active duty cannot be 
revealed, but an indication of the num- 
ber can be gained by following through 
the works a typical plane — a Boeing 
B-17 Flying Fortress called the AWOL 
Kid, lately back from England. 

As the plane enters one of the repair 
hangars it first gets a complete steam 
bath to remove the layers of battle-front 


120 


AVIATION, June, 1943 


Oklahoma City Air Depot's civilian cm- 
(Joyces are trained to handle any type 
plane, from “grasshopper” liaison craft to 
heaviest four-engine bombers. Wing sec- 
lion of depot, shown here, is equipped for 
any job including complete rebuilding. Per- 
manent jigs in background are used for 
North American AT-6 wings; in foreground 
Douglas A -20 center section undergoes re- 
pair on portable dolly. 


grease, mud, or perhaps desert sand. 
Then ti takes its place on the “produc- 
linu line,” where it is literally ripped to 
pieces by men and women from the 
engine, electric, hydraulic, instrument, 
and other sections. 

The fuselage repair group does all its 
work on tile line, inspecting and repair- 
ing everything necessary, as well as 
checking and overhauling all controls. 
Many of the planes are, of course, pock- 
marked with bullet holes, but it has been 
found that the field patches put on by 



entirely satisfactory — it's only the large 
cannon or anti-aircraft shell holes in 
vital spots that require replacing at 
OCAD. 

But the depot doesn’t stop with major 
overhaul ; it also serves us an ex-officio 
modilication center-intelligence unit. 
When combat crews bring their planes 
in, they are questioned by men from 
the flight test, engineering, armor, and 
other sections, much as intelligence offi- 
cers at llte front brief them after com- 
bat missions. Thus, the Depot is ap- 
praised of any idiosyncracies of the 
individual eraft as well as its per- 
formance record. And getting these re- 
ports direct from the front makes it 
possible to add the latest developments 
in armor, armament, and other equip- 
ment, with no loss of time. 

If, as a ship goes on the line, it is 
found that a wing has been severely 
damaged, off it comes to go to the wing 
section which is equipped to do every- 
thing up to a complete re-building job 
on anything from a “grasshopper” 
liaison plane to a four-engine bomber. 
For some types of planes there are 
permanent jigs, built at the depot from 
factory blue prints; for others there 
arc portable jigs adjustable to take a 
variety of types and sixes. 

This section also handles the selfseal- 
ing fuel tanks and provides one of the 
first examples of the “let’s get it done" 
spirit pervading all Air Service Com- 
mand installations. All tanks must be 
Hushed and tested, then dried before 


Engines are dismounted and sent to spe- 
cial section for complete tear-down, repair, 
inspeehon, and reassimblv in what is high- 
est degree of mass production at base, since 
il must turn out one, two, or four-engines 

shown here removrd Living Fortress engine 
in 38 min. fiat. 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


A 


Co&uz BARES IT FANGS 

- AND STRIKES ! 


Millions of Timken Bearings found not only in the 
Airacobra but in every type of fighting ship and 
transport and trainer are helping to establish America’s 
Air Superiority. 


ff— 

TIMKEN 

TAPERED "ROLLER 'BEARINGS 


Looking to the future — once a man’s life hangs on 
the dependability of any part so vital as bearings you 
can be sure that forever after he will strongly prefer 
that part. That's why future plane designs for fight- 
ing or post-war flying should include Timken Bearings. 
The Timken Roller Bearing Company, Canton, Ohio. 

"All There Is In Bearings’’ 
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By R. A. VON HAKE 

Vice- Pres. In Charge of Manufacturing, 
Lockheed Aircraft Carp. 

Here is a step-by-step descrip- 
tion of methods employed at Lock- 
heed to produce a 165-gal. 
streamlined steel drop tank every 
four and one-half minutes at about 
one-seventh the cost of aluminum 
tanks formerly produced. 


I N order to increase the useful flight 
range of fhe Lockheed P-38 Lightning 

sary to increase its fuel carrying capac- 
ity without appreciably decreasing its 
aerodynamic efficiency. Thus, a fuel 
container was needed that could be dis- 
pensed with when it ceased to have 
utility as a storage tank. 

This project, which had been pre- 
sented to Lockheed at the specific re- 
quest of the Army Air Force, initiated 
an experimental program for designing 
a low-quantity production aluminum 
tank to determine functional perform- 
ance. The wind tunnel tests and flight 
tests proved conclusively the feasibility 
of such a droppable tank, and Lockheed 
was given a medium sized contract based 
on the experimental design. 

This aluminum alloy tank incorpo- 
rated a scmi-monocoque structure of 
circular cross section and laminar flow 
contour. Since two tanks were to be 
hung under the wings, one in each bay 
between the fuselage and nacelle, it was 
possible to utilize the standard bomb 
shackles that were designed for P-38 
center sections. The tank fittings which 
mated with those supports were manga- 
nese bronze castings, and were designed 
to tie-in the two halves of the main sup- 
porting bulkheads. The original design 
called for split bulkheads to minimize 
final assembly operations. However, ap- 
proximately 60 percent of all assembly 
time was spent after the two half shells 
were mated. This condition existed bi- 
cause of the limited access to the main 



bulkhead tie-ins mentioned above and 
also because of the excessive torch weld- 
ing around the periphery to insure gas- 
tight seals. 

Tools had been designed and tanks 

lion requirements arose. .Viol ill addi- 
tion to requiring over 2110 tanks a day, 
the Air Force expressed a desire to have 
the tanks designed of a less strategic 
material than aluminum alloy. 

At the time of that request — the sum- 
mer of 1042 — Lockheed's engineering 
department had initiated its own critical 
material conversion program and was 
investigating the use of plastics, ply- 
woods, and auto-body steels for .just 
such secondary structural applications 
as ibis tank job. After preliminary in- 
vestigations, from cost and production 
standpoints, plastics and plywoods were 
rejected in favor of auto-body steel eon 
struct mu. Ot paramount importance to 
Ilm decision of accepting steel was the 
basic material economy us well ns the 
economic advantages of spot and seam 
welding, both of which are so readily 
adapted to this material. 

The resulting tank is unique in "air- 
craft design,” with all units fabricated 
out of low-carbon steel and almost 100 
percent of all assembly work completed 
before the half shells are mated. The 
following is a brief summary of the de- 
sign simplifications that were worked 
out with the full cooperation of the fac- 
tory personnel which laid out the new 
plant set-up for handling the entire tank 

Probably the most spectacular of all 



improvements iu this new "mass pro- 
duction tank" was the incorporation of 
a single half-shell stamping (see Fig. 4). 
These shells are now formed in a single 
operation, which is possible by utilizing 
the draw characteristics of deep-draw 
body steel. Of equal import iu the mini- 
mizing of assembly time was the split- 
ting of the main tank supports to allow 
complete half-shell assemblies (see Figs. 
7 and 121. Those fittings are now welded 
low carbon steel units costing less than 
•M per tank as compared with $34 for 
the manganese bronze castings. 

Kliiniuatii a of the castings 
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heads also allowed elimination of the 
final inspection holes. Standard aircraft 
tubing was replaced by commercial 
metal conduit, and four-piece built-up 
tail plugs were replaced by commercial 
pipe fittings. At the suggestion of fac- 


tory personnel, the filler neck was rede- 
signed to permit seam welding in one 
operation, as seen in Fig. 5. 

However, one of the most interesting 
production considerations initiated by 
the shop men was the development of 


chines for assembling five bulkheads 
simultaneously (Fig. 6). With three 
operators, these machines are capable of 
putting out 400 spots per minute as 
compared with 15 to 30 single spots on 



locating fixture. This machin 
operation is performed while ; 


used to attach 
in horizontal 


ISO 




the original tank. After final mating of 
the two halves, the outstanding flanges 
are seam welded around the entire peri- 


phery, thus eliminating all torch weld- 
ing, except at the tail plug and pan 
inter eetion (Figs. 13 and 16). 

The factory coordinator who was as- 
signed to this steel conversion job con- 
ferred with the manufacturing depart- 
ments in the determination of all , 
high-rale, low-cost production features, 
as those mentioned above. In addition, 
it was deemed necessary to set up a pro- 
duction line in some single location to 
take care of all fabrication and assembly 
problems from the first to the last oper- 
ation, including painting and crating. 

Lockheed’s available floorspr.ee, power 
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and existing equipment were investi- 
gated, and the newly acquired plant at 
Maywood, Calif., offered the best possi- 
bilities for the development of this proj- 
ect. After this decision was reached, a 
satisfactory layout was developed and 
built around a plan for using a continu- 
ous conveyor system. Much of the eqnip- 



.'uspended, each cradle holding one tank. 
All welding and assembly equipment 
was located along the line in accordance 




with the sequence of operations. Funda- 
mentally, the layout embodied an assem- 
bling chain and a process shipping 
chain, both hung from overhead mono- 
rails. These two chains were synchro- 
nized to maintain a uniform flow of 
tanks through the slushing booth where 
the transfer from one line to another 
was made. The operations on the assem- 
bly eonveyor consist of welding and 
mechanical assembly, with the cleaning, 
painting, and final inspection on the 

All of the above improvements, which 
were incorporated in the design and 
manufacture of the new tank, resulted 
in a cost saving of 1 to 4, plus a pro- 
duction time saving of 1 to 15. Such 
was possible only because of the close 
coordination and cooperation of all 



>ved from conveyor line and 
on either side. Into each tank 
ing compound. Cradle is then 


opposite direction. This assures proper coating ol all inside sur- 
(sees of tsnk and breaks down any oil film that might be left on 
interior of tank. A monorail and hoist arc uted to remove par- 
tially filled tank from cradle and place it on dolly so it may be 
rolled to slushing reservoir and drained. All necessary precau- 
tions axe made to remove toxic lumes to comply with State 
Board of Health requirements. After draining, tank is sub- 
jected to blast of hot air which dries compound and leaves pro- 
tective coating on inside of lank. Daring development of slush- 


tie to obtain optimum conditions tegs 
:ity, coverage, and drying and contact 


Fl|, S# Tank continues on into paint room, where one coat 
of line chromate primer and one coat oi camouflage are applied, 
in accordance with AC specifications. This job can be done with- 
out a delay between primer and lacquer coats, as primer dries 
almost instantly upon contact with warm metal tank. There are 
two men in tbit paint room, each with three guns in a rack for 
primer and for two camouflage colors. Half of tank is sprayed 
with both primer and lacquer. Then tank Is rotated, end-for-end 
and oppoaite tide is covered. Assembly line is constantly moving 
while this operation takes place. 
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Pratt & Whitney cylinder barrels made by Ford centrifugal casting method at Rouge 


Ford’s Centrifugal 

Cast Cylinders 
» 

By CHESTER S. RICKER 

Today, Ford is successfully applying five years of experience with 
centrifugal casting to aircraft engine cylinder barrels to replace 
drop forgings. Method saves 35 lb. of steel per barrel, and equip- 
ment costs are less than one-third that for forgings. 



S O SUCCESSFUL have its centrifngally 
cast steel cylinder barrels for P & 
W engines worked out in practice 
that the Ford Motor Co., Rouge plant, 
Dearborn, Michigan, is now making such 
cylinders for other engines and has 
taught other foundries how to do the 

Say metallurgists at the Rouge plant : 
“We have found that the cast cylin- 
der barrels are superior in strength to 
the forged ones. Although the steel 
analysis is the same for both cast and 
forged cylinders, the difference lies in 
grain structure. This has been repeat- 
edly shown in bursting tests. The forg- 
ing splits along the fiber lines of weak- 
ness, while the casting has no directioned 
lines of weakness. These tests show 
that castings will stand far more burst- 
ing pressure than that at which forg- 
ings fail. 

“What is equally important is that 
there is a saving in steel — 17,500 lb. per 
day for each 500 cylinders. On this 
same production basis, forging equip- 
ment costs $134,000, while foundry 
equipment for 500 per day only costs 
$34,700. The latter type of equipment 
is available in many foundries.” 

The first barrels were cast as samples 
for Rolls-Royce in July 1940, using a 
process with which Ford engineers were 
very familiar. The cylinders were tested 
under Dr. LaSalle’s direction at Massa- 
chusetts Institute of Technology, and in 
his opinion these samples were satisfac- 
tory, lienee engine tests were recom- 
mended. Testing of any type ccntri- 
fngally cast cylinder barrel was not 
done, however, until Ford began plan- 
ning manufacture of the P & W R-2800. 

First these cast steel barrels were 
tested on a single-cylinder P & W test 
engine, then on a regular multi-cylinder. 
After successfully passing these ground 
tests, the engineers of the Army Air 
Forces at Wright Field became so in- 
terested that they asked that an engine 
be built with cast steel cylinders and 
sent, .to them for further tests. As a 
result of these tests, authorization was 
granted on Nov. 13, 1941, to furnish 
eeptrifugally cast steel cylinder' Barrels 
on- all engines which Ford Motor Co. 
was building. Now the method is being 
taught to other foundries which are 

Cross section of steel mold used in 
centrifugal casting of steel cylinder barrels. 

of casting. A dry sand core lines opening 
through which steel is poured into mold. 
This cuts off any steel which may spill over 
edge while pouring. 
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suitably equipped to make cylinder bar- 
rels. This will release much heavy forg- 

purposes. 



The steel specifications are the same 
for both types of cylinder barrels. The 
Army calls it #10083, the AMS #6380, 
and the SAE #4140. The physical 

of such a steel arc given ns: 

Elastic limit 138,225 psi.. tensile 
strength 148,925 psi. with a 10 percent 
elongation (in 2-in.), a deduction in 
area of 17.5 percent and a Brincll hard- 
ness of 310. Under similar test condi- 
tions, the bursting strength of the old 
forged barrel of Nitruloy steel was 
5.200 psi., while that of the east SAE 
4140 steel was 9,200 psi. 

Some inleresting facts appear when 
the amount of raw material per cylinder 



is kepi in rotation during po 
steel is solidified. 


is examined. The stock required per 
forged cylinder barrel weighs almost 
100 percent more than that required for 
a cast one. Weight of the unfinished 
forging is 27 percent more than that of 
the rough casting. In rough turning of 
the cylinder barrel, 51 percent of the 
material is removed because the finish 
is so heavy. On the cast cylinder only 
37 percent of the stock has to be re- 
moved. This difference in material re- 
moved saves mnch machining time. 

Process Very Simple 

Composition of the steel alloy to be 
used is carefully controlled by melting 
it in 15-ton basic arc electric furnaces. 
These are close to the cylinder barrel 
casting department. Basle furnaces are 
used to keep the phosphorous and sul- 
phur content below the 0.025 limit re- 
quired for this casting. Close to the 
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centrifugal casting machines are smaller 
acid electric arc furnaces. The latter 
are holding or reservoir furnaces. From 
these are drawn the ladles of steel to be 
poured into the centrifugal molds. 
Each ladle is made of a standard size 
and a close limit is held on the amount 
of metal poured. 

Centrifugal moulding machines are 
arranged on a revolving turntable, the 
number of turntables being increased so 
that the required production can be ob- 
tained. Each turntable carries eight 
equally spaced moulding machines. Two 
of the stations are used for unloading 
and loading, one for spraying the inside 
of the mold with a graphite mix, and 
one for pouring. The steel is allowed 
to solidify as the turntable swings 
through J of a revolution, or approxi- 
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After removing clamping bar, mold head 
is knocked oul and still-red-hot cylinder 
casting is' knocked out of mold. Mold parts 
are left on conveyor and go to re-assembly 
point while cooling off. Every casting is 
weighed as it is removed as a check to make 
sure enough steel has been poured to allow 
for proper i.d. finish when machining. 


mutely three stations. The cycle is about 
.'4 min. per revolution, so about a min- 
ute is allowed for solidification. 

The molding machines remind one 
of old grind stones. Each is provided 
with a base mounted on the turntable. 
In this base are mounted four steel 
disks in pairs. These are arranged at 
each end of the base, and the cylindrical 
mold rests on them horizontally just as 
Ihc axle of a grindstone rests on the 
small wheels on each side. 

One pair of these rollers on the mold- 
ing machine is driven by a motor lo- 
cated in the base. Push button switches 
on the base turn on the electric motor 
and automatic timer switches cut the 
motor off. A hood, hinged at one side 
of the base, covers the entire mold when 
closed. Tt is operated by a hydraulic 
cylinder on the hinge side and controlled 
by a lever-operated valve conveniently 
locnted on the side of the base. This 
comprises the complete molding ma- 

The mold consists of a steel cylinder 
with openings in each end. Into the 
larger open end, a piston like piece is 
inserted and clamped in tight by a yoke 
and set screw. Into the small opening 
on the other end, a ring of dry core sand 
( Turn lo page 331) 


After weighing, each cylinder barrel is 
stamped with the heat number. This same 
number is stamped on barrel every time it 
is machined and will be found on finished 
barrel so that heat analysis can always bo 
obtained even after cylinders have been in 





s — one centrifugally cast and the other 
forged — showing difference in fractures when tested to destruction. 
Note that forging breaks along fiber lines of material. 


static lest of 10,000 psi. showing how it bulged without fracture. 
Actual expansion in diameter was 0.4775 in. 
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Conservation 
Starves the Scrap Barrel 


By C. C. SHAFER 

Supervisor of Material Conservation, Vultee Field Div., Consolidated Vultee Aircraft Corp. 

A sheet in the stockroom is worth two in the scrap bin, and energy 
spent in reclaiming already wasted material is only half of a good 
idea. This expert tells how to jump the gun on unnecessary waste. 


0 


» - ly op late has the distinction be- Nor is it probable that conservation 
tween “reclamation” and “conser- will slip into the shadows and be con- 


vation” of material begun to receive 
adequate emphasis in the aircraft in- 
dustry. Under impetus of the present 
necessity for conserving every ounce of 
critical war materials, the value of true 
conservation has been spotlighted. 


fused again with reclamation, s 
operation-economy effected cannot fail 
of recognition as a fundamental of 
good management. Given a sufficient 
scale of production, it is better economy 
to begin by planning maximum use of 



materials than to engage in the after- 
thought of trying to utilize remnants. 

A comprehensive industrial engineer- 
ing survey will furnish data that, com- 
bined with cost accounting, indicates 
the extent to which sound investment 
can be made in conservation planning, 
as against the cost of reclaiming values 
from scrap. Critical shortages in this 
war emergency have supplied a strong- 
ly modifying factor in favor of plan- 
ning production for maximum material 
use. It is from this basis that the Vul- 
tee Field Div., Consolidated Aircraft 
Corp., has made its approach. 

A brief review of the industry's prog- 
ress in achieving fast production will 
aid appreciation of the problem: 

In the days of small contract require- 
ments, aircraft builders found it expe- 
dient to produce with a minimum of 
tooling. Resultant waste of materials — 
which then was plentiful — was less cost- 
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ly than the manufacturing methods re- 
quisite to conservation. 

In those days, virtually every plane 
was a custom-built job. Uniformity 
and interchangeability of parts were 
not attempted. As an instance, much 
difficult contouring and compound-ra- 
dius forming were done with a raw- 
hide mallet over sand bags. There was 
prodigious fitting and trimming, with 
a largo margin of excess material neces- 
sarily allowed. 

As contract requirements were in- 
creased, the principal effort at saving 
material was one of reclamation. Greater 
effort was made to salvage usable small 
parts and metal from the material 
wastage inherent in this type of manu- 
facturing, and to put such reclaimed 
material baeic into production. 

Many companies are now in posses- 
sion of almost unlimited contracts. Ori- 
ginal planning and tooling policies have 
been revised to effect interchangeability 
of assembly units and uniformity of 
fabricated parts. While the industry 
has made gigantic strides in the change- 
over from craftsmanship to mass pro- 
duction, material utilization has lagged 
because of inability to purchase mate- 
rials of exactly economical widths, 
lengths, diameters, etc., and because, in 
the minds of many who have become 
accustomed to the accepted methods of 
aircraft production, there has been an 
unwillingness to face the fact that the 
aircraft industry has entered a new pro- 
duction era. 

In order to attain the ultimate end 
results, material conservation properly 
finds its inception in design engineer- 
ing. There, stresses are calculated and 
types of material determined in rela- 
tion to the size, form, and function of 

Once in possession of information 
concerning parts design and material 
specifications, the tooling department 
is able to plan fabrication with a view 
( for instance) to nesting parts for 
punch press operations, eliminating 
wasteful shearing and drop hammer 
practices, hand forming, and other sec- 
ondary operations. 

A conservation-minded industrial or- 
ganization then coordinates the pur- 
chase of material in specified widths 
and lengths of bar stock, extrusions, 
tubing, and sheet to eliminate waste due 


to short ends, remnants, leftovers, and 
the like. 

Thus an approach is made toward 
true material conservation. There is 
good reason to believe that the indus- 
try is becoming cognizant of the im- 
portance of conservation, not only in. 
tvinning the war but in governing 
chances for survival as individual com- 
petitors after the war. 

The present practice of sorting floor 
sweepings and reclaiming small parts 
therefrom was evolved through analy- 
sis of data gathered in a survey con- 
ducted by the methods and controls de- 
partment. The industrial engineer 
assigned to the task found that certain 
parts dropped on the lloor comprised 
(sec Fig. 1 ) a definite percentage of 
any representative batch of sweepings. 
Since the nature of the parts so recov- 
ered indicated the department of their 
origin, the material conservation depart- 
ment launched a campaign to reduce 
the amount of vitally needed material 
finding its way to the floor. 

Slotlcd-top work benches equipped 
with trays and catch-basins beneath 


assembly jigs were devised to keep pro- 
duction parts out of floor sweepings. 
Analysis of sorting methods, and the 
application of industrial engineering 
principles to sorting tables, soon re- 
duced sorting costs far below the bids 
of outside companies on all items ex- 

Similar disclosures of the sources of 
production waste, and the relation of re- 
covery costs to extent of investment in 
better production planning to overcome 
them, has shown the way to revision of 
material conservation policies in keep- 
ing with the new aircraft manufactur- 
ing era. Here it may again be salutary 
to note the war urgency of fully utiliz- 
ing each bit of critical material. 

In general, the efforts of the Consoli- 
dated Vultee material conservation de- 
partment are being focused on depart- 
ments such as engineering, tooling, and 
production. These departments are be- 
ing impressed with the opportunities 
their work presents for eliminating 
waste before a single bar, tube, or sheet 
is processed. 

In some cases, special groups such 
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as the material specification planning 
group, working under the tooling de- 
partment in coordination with manufac- 
turing and material control departments, 
are established to act as investigating 
and advisory committees. The planners, 
for example, determine definite stock 
requirements for each part, then devise 
means of improving existing fabrication 
methods. 

Where sheet stock is concerned, stock 
specification cards are prepared. Once 
the planners agree on a nesting design, 
the card is drawn up and a copy sent 
to the sheayman. Formerly, the pat- 
terns were nested at the machine by the 
shearman, who decided, on the spot, 
what seemed to him the most economical 
grouping. Through the use of the stock 
specification cards, the shearman's time 
is saved and a maximum economy of 
material is assured. 

Another improvement initiated by 
this group, and perhaps the most not- 
able to date, is illustrated in Figs. 2 
and 3. Fig. 2 illustrates a die form- 
erly used to fabricate a side panel skin. 
It includes a die lock which requires 
a 2-in. border of stock. These addi- 
tional 2 in. were written off as an opera- 
tion loss, nntil the planners went to 

By reversing the dies (Fig. 3), fill- 
ing in the die lock, and running a 
bead J-in. from the impression, the die 
lock and its wasteful appetite were 
eliminated. Then, by placing a blanket 
of rubber over the blank before press- 
ing, the operation was completed with 
the saving of a border of material 
Ij in. wide for each part pressed. The 
impression was shallow enough to make 
the bead and the rubber blanket ar- 
rangement as efficient ns the die lock in 
gripping the part blank. 

Actually, the result was a 200 per- 
cent saving in material, since tiie new 
method reduced the size of the part 
blank sufficiently to allow nesting of six 
parts per sheet instead of the previous 
two. Based on current production, 
enough sheet stock was saved by this 
step to build 55 additional Vultee I >n- 
geance dive bombers. 

Another contribution made by the ma- 
terial specification planners, is illus- 
trated in Figs. 4 and 5. A “stiffener”, 
or hat section, required a strip of alclad 
7 in. wide. The part itself measured 
only 3 in. in width, the remaining 4 in. 
being consumed by a 2 in', die lock 
allowance on both sides. Since the im- 
pression was too deep to allow a change 
similar to the one illustrated in Fig. 3, 
the planners devised a new die (Fig. 5) 
in which eight parts were pressed in a 
single operation. As a result, material 
loss was reduced from 57 to 17 percent. 

Progress made to date by the material 
specification planners, over a period of 
four months, includes completion of 



Here, ferrous material is separated from non-ferrous. Note alii- Conservation of strategic material in these trainers extends to 
minum rivets in pan (foreground) and steel bolts, nuts, and washers substitution of plastics for metal. Forward fuselage sections are 
I rear). plastic covered. Rear-section metal is replaced in later models. 


thirleen .successful conservation projects, 
effecting an average material saving of 
54 percent. From a total of (>,415 sheets 
of critical stock, 3,4U4 sheets were made 
available for addilionnl war output. 

The production department, too, has 
contributed an important saving by not- 
ing and correcting the method of fabri- 
cating a butt forging used in the pro- 
duction of the Viilimil basic trainer. 
Fig, 6 illustrates the assembly positions 


of butt forgings A and II in joining the 
center section and outer wing. Orders 
had been placed for an equal number 
nf each type, since the two forgings 
were made in units and cut apart. 

As lime passed, orders for spare outer 
wing parts far surpassed I hose for 
center section spares. Consequently, the 
slock of B butts was diminishing much 
more rapidly than the A' s. If the exist- 
in'' practice was continued, it was com- 


puted that the company would wind up, 
at the completion of a given contract, 
with a surplus of 0 , 516 A butts. As now 
corrected, separate forgings for either 
A or B butts enable the purchasing de- 
partment to adjust its orders according 
to recurrent needs. 

The engineering department has 
played an important role by its con- 
tinued efforts to substitute less critical 
materials. Plastics, principally Panelite 
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and Micnrta, have proved equal or 
superior to the uie I nls they replaced. 
For example, A-in. Panelite is equal to 
.032 dural in the fabrication of non- 
stress parts, such as side panels and 
inspection covers. At the present time, 
approximately 73 percent of the steel- 
tube fuselage structure of the Vultee 
basic trainer is covered with plastic ma- 

Operatioual changes involving more 
efficient use of equipment, or actual re- 


placement id it. has been ol major im- 
portance in conserving critical stocks. 
Much of the work formerly done on 
drop hammers has been transferred to 
punch press units. The advantages of 
multiple lay-outs, reduced tooling costs, 
greater speed, elimination of die locks, 
and longer life of dies, are invaluable in 
planning conservation prior to fubriea- 

By making the above and similar 
changes, Vultee Field Div. has saved 


enough critical raw materials to build 
approximately 70 additional Vengeance 
dive bombers. 

Material conservation, ns a depart- 
ment, no longer seeks to delve into the 
affairs of other departments. First, each 
department knows its own work best. 
By setting up a committee in the de- 
partment itself — a committee whose 
record is judged by the number and 
quality of improvements it makes — sav- 
(Turn to page 320) 



Metal substitutes like the Panelite 
shown here are kept sized and slacked, 
ready to be used in all possible appli- 
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This month B. F. Goodrich 
makers of Silvertown Tires, De 
leers, Bullet-Sealing Fuel Cells 
and many other aviation prod 
ucts salutes the Douglas Daunt 
less— a great plane with a glori 
ous lighting record! 


LIKE A DEADLY BIRD OF PREY, a 

Navy SBD screams out of space 
and hurls its 500-lb. egg on a 
victim below. Scratch another 
Jap! 

That story was written in the 
Coral Sea ... in the Gilberts . . . 
at Midway. This one carrier- 
based dive bomber, known as 
the "Dauntless," has been cred- 
ited with sinking more combat- 
ant tonnage than any other 
plane in the Pacific. No wonder 
the Army adopted it too. call- 
ing it the A-24. 
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B F. GOODRICH RUBBER RESEARCH FOR THE 




Why our planes can be shot through the heart 
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GO DOWN IN FLAMES 


SO OUR FLIERS WILL NOT 


N O WONDER his mechanic whistled 
when he saw the fighter’s wings. 

They looked like lacework. Neat rows 
of bullet holes crossed and quartered 
along them, stitched by a Zero's gunfire. 

Yet the pilot just hopped out, grinned, 
and went below to file his report — 

". . . one sure, two possibles." 

The "one sure" had vanished in a 
sheet of flame after one burst. The "two 
possibles" had glided down on the sea 
after the last drop of fuel had run out 
through their riddled wings. 

Chalk up one more lopsided Amer- 
ican victory. And chalk up one more 
valuable American pilot and plane saved 
by bullet-sealing fuel cells. The Zeros 
didn't have them. His American plane did. Without 
them, he might have been a "flamer" too ... he surely 
would have been forced down out of the fight. Instead, 
he was telling his fellow pilots how a Zero disinte- 
grates when a burst strikes home, and three Japs 
were wherever Japs go after dying for the Emperor. 

Right here is where morale is born and nourished 
... in incidents just like this one. These pilots don't 
take off haunted by that nightmare of flaming death 
which haunts the mind of every Jap pilot. Our men 
know their planes are built to take it as well as dish it 
out. They know their fuel tanks can be pierced by 
30s, 50s, incendiaries, and cannon shells and still 
hold the gas to bring them home. Yes, bullet-sealing 
fuel cells mean peace of mind. They're one of the big- 
gest reasons why our fliers dive in against terrific odds 


without flinching . . . and come home to tell the tale. 

B. F. Goodrich makes many of the bullet-sealing 
fuel cells used in our warplanes. We have pioneered 
many of the developments in fuel-cell construction 
that have given our fliers an all-important edge on 
the Jap . . . developments that are helping to keep our 
fliers' morale highest in the world! 


A FEW B. F. GOODRICH DEVELOPMENTS 
IN FUEL CELL CONSTRUCTION 

Developed leak-proof tank insert . . . Produced first cells 
for 4-motor bombers . . . Developed synthetic rubber 
molded connections . . . Applied Seal-o-mutic principle 
of sealing . . . Developed effective adhesives for use in 
fuel-cell constructions. 
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PRIVATE GEORGIE GREMLIN FLUNKED THI 



CAN YOU SCORE 100%? 

There are ten true statements below on recommended 
maintenance procedure. Each statement is followed by 
three reasons why (a, b, c). Only one reason in each 
group is correct. Can you pick all ten correct ones? 


Cells should be at least 50° F. before removal is 
attempted because . . . 

a. Cells “freeze” to plane at lower temperatures. 

b. “Vapor locks” develop at lower temperatures. 

c. Synthetic rubber may crack if severely dis- 
torted at lower temperatures. 


cell . . . 

a. To watch o' 

b. To be ready to remove inside t 
worker in case of emergency. ^ 

c. To give inside man friendly 
advice. 

3. If gasoline has penetrated large area in sealing 
material, this area should be removed before re- 
pair because . . . 

a. Gasoline will remain in sealant and may even- 
tually injure cell beyond repair. 

b. Gasoline -saturated sealant harbors gremlins. 

c. If not removed, spontaneous combustion may 
cause explosion. 

a dry place 

a. Moist air causes fire damp. 

b. Dampness or moisture makes good adhesion 


e should be pried 

a. Allow fuel in sealant to evaporate and prevent 
harmful absorption. 

b. Discover hidden bullet fragments. 

c. Find “true center” of puncture. 


This is one of a series of maintenance quizzes prepared 
for ground crew trainees of the U. S. Army Air Forces 
Technical Training Command. It is our hope that this 
series will help all maintenance men get maximum ser- 
vice. safety, and efficiency from military, commercial, and 
civilian aviation equipment. 


b. You need different types of cement at certain 
hours of the day. 

c. Cement absorbs moisture from the air. 


a. Buffing warms up the surface. 

b. Buffing smooths the surface. 

c. Good adhesion cannot be obtained without 
buffing. 


a. It loosens up the cell wall. 

b. Small particles left by emery cloth would pre- 
vent proper adhesion of patch. 

c. It primes the sealant. 

9. Vapors of cements and solvents should not be 
allowed to accumulate in cell undergoing repair 
because . . . ^ ^ 

a. Vapors are highly inflammable 
and might cause an explosion. 

b. Vapors may damage cell interior, c 

c. Vapors cause patch failure. 


<{ 'V/ 


a. This keeps water out of gasoline. 

b. Cements need this thorough drying to prevent 
repair failure. 

c. This preserves fuel’s octane rating. 


WHAT IS YOUR SCORE? 

ii correct answer counts 10. 1-e, 2 -b, 




Flight 


Testing 


Is a Sound Business 


Vnri III . . . High AlHUulv Test Flying 


By EDMUND T. ALLEN 

Through ease histories, "the greatest test pilot of them all" outlines 
procedures for safe, efficient test flying at levels where nothing but 
perfect functioning of both men and machines is acceptable. 


W HES A PLlGUT MST UX,T is ,ir31 

* v organized, or begins to expand 
rapidly, operational procedures must 
lie emphasized more strongly than in 
an older and consequently more stable 
organization. It has been the experi- 
ence at Boeing that the practice which 
will enable the key men in the depart- 
ment to stay abreast of the rapidly 
changing situation calls for a daily eon- 

Meetings, therefore, are held each 
morning, presided over by the head of 


■ repared lor Aviation by Eddie 
trior to his death. Men who 
with Mr. Allen at Boeing, who 
im in establishing flight testing 


the flight test department. In attend- 
ance are the test pilots, the flight test 
planning engineer, the flight test equip- 
ment engineer, the flight test analysis 
engineer, the flight test secretary, and 
the erew leader of each test airplane. 

Scheduled to last until 8:45 a.m., this 
meeting briefly summarizes the work of 
the preceding day, the schedules for the 
day, report on the status of test air- 
planes, the weather, personnel report, 
test plans for the day, plans of other 
units or groups, individual schedules, 
action items, proposals for new teals, 
and miscellaneous items. Individual 
schedules result from the fact that dur- 
ing wartime, the entire flight test per- 
sonnel must work long hourt daily, in- 
cluding Saturdays and frequently Sun- 
days and holidays. Occasions may arise 
when various individuals have personal 
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THIS IS "ELMER’S" FATHER 


This simple gyroscope, a toy top, is the father 
of the automatic pilot in our hig bombing 
planes — the marvelous gadget our boys call 

Often, on the way home after a raid, they 
turn the plane over to Elmer — for they know 
the pilot can be depended on to fly a course more 
accurately than aiiy human. 

The gyroscope itself, however, depends on another 
ingenious device — the ball bearing! Without these 
bearings, the smooth, swift, steady spin of the gyro- 
scope's wheel would be impossible to maintain. 


And the automatic pilot is only one of several 
“impossible” instruments which gyroscopes — and ball 
bearings — make practical. The fascinating trulh about 
them cannot be revealed — yet. But this much can be 
told now: very few of our tools of war could operate — 
or even be made in the first place — without anti-friction 
bearings which reduce friction, keep metal cool, post- 
pone wear, and maintain precise location of parts. 


NEW DEPARTURE ball bearings, in ever-increas- 
ing millions, are flowing steadily into America’s 
fighting machines. 3166 
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business, such as a dental appointment, 
which would require a portion of llio 
day for completion and might affect the 
flying schedules. 

Decision for a test flight at any alti- 
tude is determined in the morning meet- 
ing, and is based on such faetors as 
weather, personnel, and the status of 
the airplane. Schedules are prepared 
I he night before, by the flight engineer 
in charge, and sent In the hangar in 
order that Ihe airplane may be made 
ready for the flight. The hangar advises 
this man prior to morning meeting if 
"ready” time can be met. 

The flight engineer in charge nidifies 
Iris crew and other interested personnel 
of the flight conference. He distributes 
Ihe mimeographed "plan of test" In the 
entire crew and other interested per- 
sons at the conference, if this has not 
previously been done. This meeting is 
held in one of the conference rooms of 
the Boeing engineering building or at 
Ihe hangar conference room, and each 
member of the crew becomes thoroughly 
conversant with his duties in regard to 
the particular flight. When the final 
engine run-up of the test airplane has 
been completed, the flight crew leaves 
for the hangar. If the conference should 
be concluded some time before the nir- 


Monometer station, with operator and re 
corder, is usually located in the aft part of 
test B-17 in area normally occupied by waist 
gunners and ball turret. Here, Boeing test- 
flight engineer checks manometer board 
after a high altitude flight. 


plane is rcadv, the crew is dismissed 
with instructions to report to the hangar 
at a specified time. 

Generally, the pilot and co-pilot 
arrive at the hangar 15 min. in advance 
of the rest of the crew. This gives these 
men an opportunity to review the 
"changes since previous flight” report 
and the “weight sheet”, in order that 
I hey may be familiar with the elianges 
in the airplane. It should be pointed out 
Hint changes made in each airplane be- 
tween flights will vary considerably. A 
large part, of the high altitude research 
is done, not on the aircraft itself, but 
on special equipment which may be de- 
signed by Boeing, or some other com- 
pany, which has previously never been 
used and must be proven before it can 
become an actual part of the Boeing 
Fining Fort rets. 

Next step in the high altitude flight 
procedure involves assembling the test 
crew at the hangar. Here, each man 
obtains the necessary flying equipment. 
Trained to inspect the condition of his 
parachute, oxygen equipment, etc., each 
crew member must fill out a check-off 
sheet, signifying that lie has performed 
these duties before he boards the test 

After filling out the check-off sheet, 
the high altitude test crews report to the 
oxygen cart for denitrogenation. Com- 
plete denitrogenation is a company 
routine on all flighls over 25,000 ft. 
Usually the exercise used is a snappy 
game of catch, throwing a basket ball, 


and calesthenics, the duration being 
about 30—45 min. A doctor from the 
medical unit makes a brief examina- 
tion of each erew member before he 
enters the plane, taking pulse and blood 
pressure and inquiring into nasal and 
sinus conditions of each person. 

The men then board the Flying 
Fortress, and while Ihe pilot anil co-pilot 

crew members check their equipment. 

During the progress of the flight, all 
crew members, with the exception of 
the radio operator, stay on interphone. 
The. flight engineer in charge atiiiouuces 
In tin* crew members as each condition 
in the plan of test is established by the 
pilots, a signal for the crew members 
to play their role in that phase of the 
lesl. Once each hour, the flight engineer 
in charge reminds the erew members 
that I hey should take a glucose capsule, 
to maintain peak efficiency during the 
course of the flight. If the flight is of 
long duration ill the stratosphere, the 
flight engineer in charge reminds the 
[Turn to page 350) 


To assure accuracy and efficiency, Boeing 
Aircrafl’s flight test department employs 
both manual and photo recording test in- 
struments during stratosphere flights. Use of 
both types is important, since much of the 
equipment under test is untried at low tem- 
peratures and pressures of high altitudes. 
Here new instruments are being installed in 
photo recorder aboard Flying Fortress. Note 
fluorescent lighting at side and bottom of 





Duramold Speeds 
Stabilizer Production 

By HERBERT CHASE 
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Directly above: frame for Duramold Stabilizer fur a Fairchild trainer. Corner blocks are 
applied only at three center ribs. This assembly, later covered with skin molded to fit, 
makes a stronger as well as lighter and less expensive structure than frame shown at 
right, which was covered with flat sheets of plywood and is now obsolete. 



Molding process eliminates all 
nailing and produces a stronger, 
lighter stabilizer in less time, at 
less expense. Two prime advan- 
tages of this type of manufacture 
are distribution of weight accord- 
ing to stress pattern, and excep- 
tionally smooth shaping of curved- 
skin surfaces. 


P ossibilities of the Duramold proc- 
ess in production of airframe com- 
ponents arc best exemplified, perhaps, 
in the quantity manufacture ol stabil- 
izers for primary I raining planes by the 
Dura mold Division, Fairchild Aircraft 
& Engine Corp., at its New York plant. 
Methods of shaping the skill for these 
stabilizers are similar to those employed 
in other plants using the process. Al- 
though these coverings do not involve 
high curvatures, the skin has double 
curvature. 

It is especiallv significant, however, 
that skins prepared in this manner (to- 
gether with other changes in design 
which it helps to make possible) yield 
a final product which costs less and 
weighs less, yet can be produced more 
rapidly and results in a stronger, 
smoother stabilizer than the prior unit 
in which the covering was made with 
flat sheets of plywood applied in the 
usual way. 



Detail of mortise and tenon structure where 
ribs join leading edge and spar of stabilizer. 
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Here there are given, for the first 
time, details of the whole fabricating 
process. These include production and 
fabrication of components of the stab- 
ilizer frame, its assembly, and applica- 
tion of the skin, as well as of the method 
by which the skin is prepared. 

There is an iinportnut reduction in 
the number of glued joints where ribs 
join the leading edge and spars. Fewer 
lilts are made possible by the method of 
making and applying the skin and its 
inherent strength. Corner blocks are 
eliminated, as are all nails. All joints 
where the ribs join main spar and lead- 
ing edge are of mortise and tenon type. 
These help to reduce weight, hut a ma- 
jor gain in this respect results from 
varying the thickness of the skin with 
proper relation to the stresses imposed, 
rather than using plywood of uniform 
thickness. In other words, material is 
placed where it is needed and, for a 
given factor of safety, there is no sig- 
nificant excess weight. 

Fabrication of stabilizers starts witli 
the gluing together of eight J x 6-in, 
plies of spruce for the leading edge bow. 
Before the urea glue sets, each ply is 
bent to the elongated “C"-shape of the 
leading edge, as viewed in plan form. 
Strips are bent around and fastened 
against a contour die by similarly shaped 


pressure blocks held by quick-acting 
metal clamps. Both die and pressure 
blocks have inserted in their surface re- 
sistance Nichrome ribbons which arc 
coupled to power lines after clamps are 
in place. The mild application of heat 
greatly accelerates glue setting. 

Assembly remains in the form 15 min. 
with heat on, an additional 15 min. with 


heat off. Contour die and blocks are 
covered with paper to prevent glue from 
causing work to adhere to the die. 
After standing over night for complete 
curing of glue, the assembly is sawed 
into three leading-edge bows. 

The bow is then run through a variety 
shaper to bevel edges. In the next op- 
eration an electric planer, guided by 


Ribs, spars, and leading edge are assembled in this fixture by gluing and 
clamping. Only a slight amount of fitting is required in effecting this assembly. 
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On Arctic Front- or Tropic Seas 


— — — - - . 


1S2 


Valsparred EDO Floats help sink the Axis ! 


Global war is tough on men and ma- 
teriel. The elements are enemies no less 
than the Japs and Nazis. It takes guts 
to stand up and deliver under the in- 
credibly cruel conditions of Alaska, the 
South Seas and Africa. 

But American boys are proving them- 
selves equal to the task— and American 


\IaLSPAR 



equipment is in there fighting, too. 
Beating the worst our enemies can 
dish out! 

Meeting requirements everywhere, 
EDO Float Gear serves the United 
Nations on all fronts. 

And Valspar serves EDO — with the 
finest, toughest aircraft finishes superior 
skill can supply. 

PRIMERS, LACQUERS, ENAMELS 

A complete line of dependable Aircraft 
Finishes— that meet Government specifi- 
cations. • Valentine & Company, Inc., 1 1 
East 3 6tb St., New York, N. Y. • Est. 1832 
Makers of the Famous Valspar Finishes 
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leaved with Tego film. Tools c 
along one edge lo prevent 
shifting. 


luiml along a fixture, tapers the pieee 

each way from nose lo tip. Next, pieces 
go to a router where lightening recesses 
are cut, the piece being traversed in a 
steel fixture. Stops on this fixture con- 
trol the length and position of recesses 
which come between mortised holes for 
rib tenons. These holes are made with a 
portable electric tool attached to a fiat 
base which is slid along inclined surfaces 
of the fixture. The triangular find cuts 
holes which arc the shape of tenons and 
have straight sides. 

This operation completes the leading 
edge bow. There arc, however, several 
inspections. Each one of these glued 
joints is examined and a piece is re- 
jected if the thickness of any glue line 
exceeds that allowed. 

The other major member of the stab- 
ilizer frame is the rear spar, which is 
built np from three sections, the center 
web being three-ply birch and the two 
cap strips spruce. Lightening and mor- 
tise holes are routed in the cap strips 
before they are glued lo the center wch, 
metal pings being set in the mortised 
holes to prevent glue from entering 

Glue is applied to the cap strips with 
a spreader roll and, after the strips are 
laid in place, the assembly, which is 
straight, is placed in a restraining jig. 
Between the restraining jig and the 
assembly there is a pressure tube which 
applies even hydraulic pressure during 
the gluing operation. Tn order to elim- 
inate the great number of jigs which 
would be required for this high pro- 
duction if each assembly had to remain 
{Turn to page 310) 




Rock with five loaded molds in rubber 
hags being pushed into autoclave. After 
bags arc exhausted by connect inn lo a 
vacuum pump, and autoclave closed, steam 
is admitted under 100 lb. pressure to flux 
and cure resin. This clamps plies of lay-ups 
lo molds under pressure exerted lay steam. 


Stabilizer a- it appears after -Liu is glued 
to frame. On this bench, edges of skin are 
trimmed and those on leading edge arc 
rounded and scarfed to blend with contour. 
Trailing edge is planed straight. Although 
this skin appears rather flat in this photo, 
it has double curvature and tils frame 
perfectly. 
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Effect of Scratches 
On Fatigue Strength of Alelad Sheet 


By H. J. ANDREWS and G. W. STICKLEY, 

Aluminum Research Laboratories. Aluminum Co. of America 

There is a great difference between "defective sheet" and "sheet 
with defects" — yet the latter has too frequently been used as a 
criterion for rejection. Conclusive tests, described here, show that 
scratches more severe than those encountered in service do not 
seriously effect fatigue characteristics of Alelad sheet. 


O NE of the most difficult tasks in pre- 
paring material specifications is to 
define the degree of perfection of surface 
required — and to do so in a manner 
that will truly distinguish between “safe’’ 
and “unsafe” material in terms that can 
be applied practically and interpreted 
uniformly by inspecting personnel. 

Specifications cover this matter with 
the statement that “the material shall be 
free from injurious defects.” Obviously, 
that statement fails utterly in providing 
a usable standard of quality, but no one 
has yet succeeded in suggesting a cor- 
rect and practical statement. No criti- 
cism is intended of those responsible for 
preparing these specifications. This 
situation is mentioned here because no 
good can come from ignoring it. 

Furthermore, the term “defect" is fre- 
quently used very loosely. “Defect" 
should mean “defective.” The term 
“Defective material” should not be used 
if the word “defective” is construed to 
mean “unsafe.” With our knowledge 
now founded in long years of service 
experience, no one would contend that a 
slight surface blemish makes a piece of 


sheet unsafe for use, yet people loosely 
refer to all kinds and sorts of surface 
blemishes, short of microscopic perfec- 
tion, as “defects.” 

Recognizing the foregoing, it would 
seem that the only practical solution to 
the problem is the accumulation and dis- 
semination of data showing the effect 



Fig. 1 . Tool used for cutting scratches 
(100X). 


of these conditions upon the properties 
and performance of materials. 

Considerable progress was made in 
1942 when the government specifications 
groups, relying on some considerable 
data, agreed that scratches in Alelad 
24S-T sheet — if they did not penetrate 
through the aluminum coating and into 
the alloy core — should not cause rejec- 
tion of the sheet. Likewise it was 
agreed that only seldom did a scratch 
penetrate that far. This article aims 
to supply further data justifying the 
decision of the government agencies. 

Some of the properties that might, in 
the minds of some people, be considered 
harmed are the tensile properties, work- 
ability, resistance to corrosion, and fa- 
tigue strength. In an article by Nagel 
in the Mai - . 1942 issue of Metal Progress 
entitled Vague Specifications for Sur- 
face Quality Hamper Aircraft Produc- 
tion, test data were presented showing 
that scratches winch normally occur in 
Alelad sheet have no effect upon tensile 
strength, yield strength, and elongation. 
Tests demonstrated that bend radius is 
not reduced. Based upon other avail- 
able information, Nagel also stated that 

harmed. 

In considering the effect upon fatigue 
strength, laboratory lest data were not 
available, therefore Nagel had to rely 
npon service experience. That again 
indicated that scratches normally occur- 
ring in production are not of serious 
consequence, especially in view of the 
fact that the scratches that occur after 
an airplane is put in service arc more 
numerous and sometimes of greater mag- 



Flg. 2. Cross-sections of typical scratches in fatigue test specimens. Specimen (a) was cut 
approximately half the sheet coating depth. Specimen (b) was cut nearly the full coating depth. 
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nitude than occur in the production and 
processing of the material. 

As described in the following para- 
graphs, some tests now have been made 
to evaluate the effect that scratches may 
have upon the fatigue strength of 
Alelad sheet. The artificial scratches 
used represented conditions much more 
severe than those normally occurring in 
service, and probably also were more 
severe than those used in' the tests de- 
scribed by Nagel. For this reason, ten- 
sile tests were made in addition to the 
fatigue tests. The sheet used was Alelad 
24 S T, 0.004 in. thick. 

The “scratches” consisted of single 00- 
di'g. sharp V-notchcs cut across the 
surfaces of the specimen and dircctlv 

opposite each other. Bach was 

with a single cut. in a shaper using the 
carefully ground tool shown in Fig. 1. 
From this photograph, made at 100X. 
it is evident that the tool was very 
sharp, the radius at the tip being less 
Hum 0.0001 in. 

Two depths of scratches were studied, 
one equal In about half the thickness of 
file Alchul eoating and the other the 
full thickness of the coating. The cross- 
sections of a scratch in each of two 
typical I'alignc specimens arc shown in 
Fig. 2. I ‘era use of the softness of the 
coaling, the root of each scratch was not 
as sharp as the lip of the cutting tool. 
Also, it should ho noted that there was a 
tendency for the metal to pile up at 
the edge of the scratch, giving the 
scratch an exaggerated appearance. 

In all tests, both tensile and fatigue, 
the specimens were taken across-grain, 
and Hie scratches were ent parallel to the 
direction of rolling and on each surface 
of the sheet directly opposite each other. 
They were cut parallel to the direction 
of rolling because any effects would be 
expected to be most severe under these 
conditions. For comparison, tests of 
I lie same material also were made using 
specimens without scratches. 

The tensile tests were made using 
A STM standard specimens for sheet, 
with the scratches located at the center 
of the reduced section. In one group of 
specimens the average actual depth of 
scratch was BO percent of the coating 
thickness, and in the other group it was 
1113 percent, the scratches in the latter 
group actually penetrating the core ma- 
terial about 0.0001 in. 

In general, the results of these ten- 
sile tests confirm those reported by 

panving table, Effects of Scratches on 
Tensile Properties, scratches of either 
depth had no definite cflccl upon tensile 
strength or yield strength. Also, the 
slightly lower elongation of the speci- 
mens with scratches cut approximately 
halfway through the coating, as com- 
pared with that of specimens without 
scratches, is not significant, especially in 


view of the fact that the locations of 
the fractures were not at the scratches. 
The swatches which had a depth equal 
to the coating thickness, however, did 
lower the elongation slightly and the 
fractures occurred at the scratches. 


The fatigue tests were made using the 
cantilever-beam specimen shown in Fig. 
3, which is proportioned so that a con- 
siderable length of the specimen is sub- 
jected to a uniform bending stress. 
The scratches were located at the center. 




Fig. 4. Repeated flexure machines for fatigue tests of sheet. 
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^Making 


is an important tool of war — in the i 
board ship and in the vital war pla 
light easy to move where needed most, putting a handle 
>ne of the many ways 
problems before the 


in which 8 Molded INSUROK 
war, is meeting them now. 

Molded INSUROK was selected for this Vaporproof 
Lamp application because of its high impact strength, fire 
resistance and non-arcing qualities. Richardson precision 
molding enables the production of close tolerance parts, 
thus facilitating fast, economical assembly ofinterchange- 

For Fluorescent ond Incandescent Fixtures 

«§ «T' 

In addition to the many spectacular war-born develop- 
ments in the use of INSUROK, it is used effectively and 
economically for many commonplace articles— things 
that you see and use every day. Many electrical products, 
for example, are made wholly or in part of Molded or 
Laminated INSUROK. 

Richardson Plasticians are continually recommending 


the grade of Molded or Laminated INSUROK best suited 
for electrical, mechanical or chemical applications. Write 
for suggestions in connection with your present or plan- 
stage products. 



IHSUROU 

PieciciM. 'PCeutict.fc 


Jke RICHARDSON COMPANY 
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its small electric motors play a big part! 



Air transport — playing an ever greater role in 
the war — took a big step forward with the recent 
maiden flight of the Lockheed “Constellation.” 
Many of these remarkable planes will soon be wing- 
ing their way into the battle zones, carrying men 
and supplies where they are needed most. 

The electric accessory motors on this plane make 
possible its successful operation by driving such 
devices as wing flaps and fuel pumps without fail- 
ure. Some of the Constellation’s electric motors are 
Bodine motors. They meet or exceed Air Corps re- 
quirements for light weight, dependability, dura- 
bility, and quality construction. Extra care in 
manufacture makes them completely reliable. That’s 
why you’ll find dependable Bodine motors widely 
used in the aircraft of today and tomorrow. 


Bodine Has Been Supplying Industry With High Quality Fractional Horsepower Motors Since 1905 
Bodine Electric Cbmpany, 2274 W. Ohio Street, Chicago, Illinois 





BODINE 

FRACTIONAL HORSEPOWER MOTORS 
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Quality Control 
Keeps Product Standards High 


By BERT HOLLAND, Quality Manager, Ryan Aeronautical Co. 

Speedy correction of errors at their source is the best guarantee of 
uniform production. Finding the cause in time to prevent rejects and 
waste is the problem — and it has been met with notable success by 
the practical system unfolded here. 


Q uality control is a rather intang- 
ible factor — the efficient function- 
ing ol. which is a definite step toward 
economy ami increased production with- 
out sacrificing quality. In other words, 
quality control is the guardian angel of 
the manufacturer's reputation for the 
production of high quality products. 

It is by controlling and destroying 
the germ responsible for poor qualilv 
that quality control is made most effi- 
cient, This dangerous little germ is the 
common mistake and it thrives in every 
manufacturing enterprise in the couu- 
trv. Through efficient organization, 
close and careful cooperation, conscien- 
tious and constant employee teamwork, 
the germ is destroyed and common mis- 
takes are reduced to a minimum. 

Our quality control department was 


organized for the sole purpose of ae- 
nuiring and mniuluiniug this control. 
The department is a high-speed, stream- 
lined, and far-reaching organization, 
but in order to appreciate the impor- 
tance of its place in the aircraft indus- 
try, one must acquire a thorough under- 
standing of the department's most im- 
portant duties, some of winch may be 
defined as follows: 

Departmental Duties 

A. Investigate the causes of all rejec- 
tions and employ the necessary meas- 
ures to eliminate them. 

B. Supervise all salvage activities. 

C. Point out and take steps to elimi- 
nate all unsatisfactory conditions which 
may become causes for rejections. 

D. Cooperate with the production de- 


parlmcnt in the development ol more 
efficient mefhuds to improve quality and 
avoid rejections. 

l'l. Compile statistics to show tinan- 
ciut losses and materials wasted as a 
result ol rejections and poor maniitnc- 
I living methods. 

!•’. Assist the subcontractors and ven- 
dors in developing and maintaining the 
highest possible degree of efficiency 
from their inspection departments. 

G. Cooperate with the outside pro- 
duction department in determining the 
qualifications of all subcontractors and 
other outside sources of supplies. 

H. Ascertain and advise this depart- 
ment whether or not outside sources are 
producing products which conform to 
Ryan standards of quality and work- 

I. Deal with onr customers on prob- 
lems pertaining to the quality of work 
being done for them. 

J. Endeavor to uphold at all times 
the Ryan standard of quality and per- 
formance. 

Clarification of Departmental Duties 

A. All rejections are reported to the 
quality control office by means of our 
Inspection Discrepancy Report (see 
Fig. 1). Upon receipt of this report, a 
member ot flic quality control liaison 
stall' conducts a thorough investigation 
to ascertain the nature of the discrep- 
ancy responsible for the rejection. Hav- 
ing determined this, he then proceeds 
to find Ihe exact cause of the discrep- 
ancy, llicn lie prepares a liaison report 
to the quality manager giving him all 
the details. The quality control office 
then employs Ihe necessary measures to 
eliniuuile Ihe difficulty by preparing our 
Quality Control Discrepancy Report 
(Fig. 2). incorporating a recommenda- 
tion for corrective measures and ad- 
dressing same fo the. individual or de- 
partment responsible. 

B. All salvage activities are carried 
on by the quality control department. 
For this work, a staff of salvage engi- 
neers and liaison men is mnintnined un- 
der the supervision of the quality man- 
ager. Ihe salvage division handles all 
salvage cases which require the decisions 
of salvage or stress engineers. 

0. Unsatisfactory conditions which 
may become causes for rejections arc 
reported to the quality control office by 
members oi the quality control liaison 
staff, by the inspection staff, and, in 
some cases, by members of the produc- 
tion personnel. Upon receipt of such 
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information, the quality manager con- 
ducts a thorough investigation and then 
makes the neaessury recommendations 
to the proper authorities. 

D. The quality control liaison staff is 
constantly on the alert to banish ineffi- 
ciency and out-of-date methods. When- 
ever these conditions are found, they 
arc immediately reported. The quality 
manager then conducts a personnel in- 
vestigation. If more efficient methods 
to improve quality, avoid rejections, 
and expedite production can he applied, 
the necessary recommendations are 
made to the proper authorities. 

E. Statistics on financial losses and 
materials wasted as a result of rejec- 
tions and poor manufacturing methods 
arc compiled by the quality control 


statisticians, llus report information, 
submitted to Ihe quality manager daily, 
is transferred to bar graphs showing 
the number of units accepted, reworked, 
and scrapped. I bus. we can determine 
at a glance the percentage of units re- 
worked or scrapped to the number 
accepted on any particular order. We 

consider this an important phase of 
quality control in that it gives a warn- 
ing when trouble creeps into the pro- 
duction line not otherwise reported. 
Investigations arc conducted on all un- 
satisfactory conditions which appear on 
the graphs. 

F. The department maintaius an out- 
side quality control supervisor and staff 
of liaison men who handle outside qual- 
ity problems. Constantly in contact 


with our outside vendors, lliey acquaint 
themselves with Ihe latters' problems 
and make recommendations where 
necessary to maintain the highest pos- 
sible degree of efficiency. 

(1. Qualifications of all subcontractors 
mid outside sources of supply are dc- 
lermined through this close observance. 
Unsatisfactory conditions are reported 
immediately. 

II. The quality control office is in- 
formed Ihrongh the Inspection Discrep- 
ancy Reports prepared by the receiving 
inspeclion department if and when ma- 
lerials or parts received from outside 

standards. When such a report is re- 
ceived, the quality manager informs the 
outside production and outside quality 
supervisors of flic discrepancy and 
these men immediately take steps to 
eliminate the condition. 

I. The quality control department is 
responsible to the Army, Navy, and 
other customers, for every item of work 
produced for them by Ryan. If differ- 
ences in opinion should arise between 
members of the Ryan personnel and 
those of our cusfoiner’s inspection per- 
sonnel, the details are reported through 
the inspection office to the quality man- 
ager whose responsibility it is to arrive 
at a satisfactory understanding with 
the customer. 

J. In accordance with the duty of 
upholding the standards of quality and 
performance, all of the above functions 
are directly related to this problem. 

Discrepancy Report 

Since greater importance is attached 
to our discrepancy reports and pro- 
cedures for handling them than to any 
other form used by the quality control 
department, it is believed that a thor- 
ough explanation of this phase of our 
work should be given. 

The discrepancy report system is 
Comprised of three sets of simple forms 
and an inter-office memorandum. The 
first of these forms, shown in Fig. 1, is 
the Inspection Discrepancy Report used 
whenever a mistake is uncovered by the 
inspector, who prepares the report in 
detail. This form is serial numbered; 
on the upper portion is shown assembly 
number, name of assembly, part num- 
bers in question, release number, quail- 
lily inspected, quantity released without 
regular salvage action, quantity sent 
through salvage and on what rejection 
report number. In the center portion of 
Ihe form, Ihe inspector details the dis- 
crepancy being reported. Below this is 
oiiiliiicil the action taken by the inspec- 
tion department. 

In the lower left hand corner is 
shown the department believed to be 
responsible and the date reported, while 
in the lower right hand corner appears 
the signature of the company inspector 
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as well as the signature of the cus- 
tomer’s inspector. Below this a space is 
provided for date corrected which is 
filled in by the quality control depart- 
ment at a later date. 

When the discrepancy is of a minor 
nature, one which does not require a 
salvage engineer's decision, or when the 
condition can he corrected in accord- 
ance with standard and accepted repair 
information, the action taken and 
agreed to by both company ami cus- 
tomer's inspectors constitutes a simple 
salvage disposition and the part is re- 
leased to production without going 
through the regular salvage channel. 

This is an extremely important point 
in that it represents the fastest pos- 
sible means of getting parts against 
which discrepancies appear corrected 
and back into the production line. 
Through this method, many parts are 
often put back into production within 

162 


a few minutes, whereas if sent through 
the regular salvage channel, several 
hours or even days might be required. 

The Inspection Discrepancy Report 
is prepared in quadruplicate, with the 
white original mailed to the inspection 
otlice, the green copy picked up by the 
customer's inspector who signs the re- 
port, the yellow copy filed by the in- 
spector who prepares the report, and 
the blue copy rushed to the quality con- 
trol office. 

This blue copy is turned over to the 
factory quality control supervisor whose 
liaison stall' investigates the reported 
condition. The liaison man makes liis 
report direction on the back of this blue 
eopy and rashes it back to the quality 
control supervisor who checks the liaison 
report and passes the eopy on im- 
mediately to the quality manager. 

Knowing the nature of the discrep- 
ancy (as outlined on the report) and 


knowing the condition which caused it 
(as set forth in the liaison report on 
the back of the blue copy) we are now 
in a position to take immediate correc- 
tive measures. 

In order to accomplish this, a second 
form the Quality Control Discrepancy 
Report (shown in Fig. 'I ), is immedi- 
ately prepared by the quality control 
department. This report picks up tile 
serial number from the blue copy of the 
Inspection Discrepancy Report and is 
addressed to I he department and to the 
attention of the individual believed re- 
sponsible for making the correction. 

This form is very similar to the In- 
spection Discrepancy Report in that it 
carries much of the same information, 
but in addition, at the bottom of this 
form a space is provided for the qual- 
ity managers recommendations, the 
Quality Control Discrepancy Report is 
prepared in duplicate, with the original 
immediately delivered (not mailed) to 
the addressee and the carbon copy at- 
tached to the blue copy of the inspec- 
tion Discrepancy Report and placed in 
the quality control supervisor's follow- 

I Since it is important for the quality 
control department to know at the 

earliest possible moment what action is 
taken by the department to whom the 
report is directed, a third form, Reply 
to Discrepancy is prepared in part by 
the quality control department and at- 
tached to the Quality Control Discrep- 
ancy Report before delivery. This form 
is addressed back to the quality control 
department. It also carries the serial 
number of the Inspection Discrepancy 
Report, the assembly number, name, etc. 

Ill the lower portion of this reply 
form, a space is provided to show what 
action is taken. Since the upper por- 
tion of the form is prepared by the 
quality control department, it is only 
necessary for the addressee to indicate 
the action taken, till in the date, and 
sign and return (not mail) to the qual- 
ity control department. Upon receipt, 
this reply is turned over to the quality 
control supervisor who ascertains that 
the action is satisfactory. If such is 
the case, he initials the reply in the 
upper right hand corner, removes the 
tile copies of the Inspection and Qual- 
ity Control Discrepancy Reports from 
the follow-up file, attaches the reply 
therein anil hands them over to the qual- 
ity manager. 

It now becomes necessary to notify 
the inspection office to whom the orig- 
inal of the Inspection Discrepancy Re- 
port was addressed, the customer's in- 
spector who. is holding the green copy 
in his file, and the company inspector 
in whose file the yellow copy is being 
held, that satisfactory corrective meas- 
ures have been taken to avoid further 
( Turn to page 320) 
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Light and Strong 



THE AVIATION INDUSTRY 
OK'S SYNTHANE 


BAKELITE- LAMINA! ED for: 
LIGHT WEIGHT vrith Strength 
LIGHT WEIGHT with Corrosion Resistance 
LIGHT WEIGHT with High Dielectric Strength 
LIGHT WEIGHT with Ease el Machining 

V 


I T may be many a moon before any 
material as light and strong as a spider's 
web is developed. But aircraft engineers 
are using lighter, stronger materials than 
ever before. One of them is Synthane 
Bakelite-laminated, a thermo-setting phe- 
nolic plastic. Light in weight? Yes, about 
half the weight of aluminum (Sp. G. 1.4). 
Strong? Yes, strong enough for cable 
rollers, guides, sleeves, brackets, bush- 


ings, and a hundred and one other non- 
structural parts. Synthane is especially 
useful where other properties in com- 
bination are desired— such as minimum 
cold flow, ease of machining, resistance to 
corrosion, and insulation against radio or 
electrical currents. Write for complete data 
on the multiple properties of Synthane. 
For information on the manufacture of 


Synthane, kindly see the back of this sheet. 

SY1NTHA1NK CORPOlt ATlOiY, OAKS, PENNSYLVANIA 

Materials to remember, specify anti use for Aircraft Parts 

SHEETS • RODS- TUBES • FABRICATED PARTS SILENT STABILIZED GEAR MATERIAL 


now SYNTHANE SHEETS, RODS AND TUBES ARE MADE 



. [SYMfflANE] , 


SVNTIlAJfE CORPORATION, OAKS, PENNA. 


Engineering by Subtraction 

By NORMAN V. DAVIDSON 
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CYLINDER BARREL AND ALUMINUM PISTON FORGINGS 
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FORGERS 


honored for 


speed - p/us - precision 
on vital engine > 
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Little more than ;|/i years ago. the 
first of the now veteran Lockheed 
Hudson Reconnaissance Bombers — 
bom of a Lockheed Transport moth- 
er and a 5 -man British Commission 
father — was delivered to England. 
(Photo courtesy Lockheed Aircraft 
Corporation.) 
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OSTUCO helps American fledglings 
steel themselves for combat . . . . , 



Iiss, little boy, you’re both pretty young. But aeroplanes grow up 
much faster than little boys these days. They’ve got to because they 
have a man-size job to do. And if you could read the papers, you’d 
know they're doing it. 

On the other hand, veterans like OSTUCO have unlimbcrcd their 
joints to keep up with these American youngsters. Some OSTUCO 
workers are old enough to remember two other wars. In the first, 
they were making seamless tubing for bicycles and boiler tubes: in 


the second, their production was principally for motor transport, 
engine parts, axles and bearings. Now, in an air-minded conflict, these same workers are busy on seamless 
tubing for such aircraft parts as toe brake shaft assembly, seat support brace assembly, strut assembly, 
support assembly on coolant radiator, engine control clamp assembly, rudder pedal torque, fuselage and 
engine mount. 


And here's something else to think about, little boy. OSTUCO’s strict adherence and fast adaptation to rigid 
AMS and AN specifications now, forecast its ability to keep step with aircraft manufacturers' quick production 
shift from war planes to planes for peacetime travel and transport. OSTUCO tubing supplied to close O.D.. I.D. 
and wall tolerances, finished and formed as required, will be a valuable asset in keeping production up and costs 
down in competitive production. 


\ Kies a reliable source of power I ha I will 
withstand the shocks and vibration en- 
countered on main aircraft engine drives, 
produce sufficient output for low cruising 
speeds, and operate self-cooled on acces- 
sory power plants. 

Referring to the sectionalizcd view 
of the P-2 generator ns shown in Fig. 2, 
it is to be noted that many innovations 
have been incorporated in the design of 
this unit to assure dependable perform- 
ance tinder all operating and load con- 
ditions. Adequate cooling for both main 
engine and auxiliary power plant opera- 
tion has been provided by means of the 
integral cooling fan and air spout for 
blast cooling, which permits circulation 
of air through the hollow armature 
shaft. Tile generator incorporates a 
floating type of flexible torque shaft 
which is internally splined to the tubular 
armature shaft at the commutator end 
of the unit and held in place by means 
of a lock ring. And an integral drive 
spline is provided on the drive end of 
the flexible torque shaft which extends 
through the back head and engages the 
engine driving member, thereby absorb- 
ing engine torsional vibration and com- 
pensating for any slight drive misalign- 
ment. The armature shaft is mounted on 
prelubricated, sealed ball bearings which 
prevent entrance of any dirt or other for- 
eign matter into the bearings and assure 
sufficient lubrication under conditions of 
blast cooling. 

To increase over-all generator effi- 
ciency and improve commutation, the 
generator has b*pn designed to incor- 
porate both interpole and compensating 
coils which are connected in series with 
the positive generator brushes. These 
coils develop auxiliary magnetic fields 
which are proportional to the load cur- 
rent and opposed to the magnetic fields 
developed in the armature core by the 
flow of load current through the arma- 
ture coils. The interpole and compensat- 
ing coils thus prevent armature reaction 
and reactance voltage from causing de- 
structive sparking at the generator 
brushes under all load conditions. With 
this type of design it is unnecessary to 
adjust brush location to eliminate spark- 
ing at the commutator. 

In an effort to facilitate service main- 
tenance, serious consideration lias been 
given to the design of the brush rigging, 
which is freely accessible for brush re- 
placement and adjustment of brush 
spring tension upon removal of the 
window strap. In addition, every effort 
has been made to increase brush life 
under high altitude operating conditions 
by the use of improved brush material. 


• BUY U. S. WAR BONDS • PUT ALL YOUR SC RAP INTO THE fIGH T 

THE OHIO SEAMLESS TUBE COMPANY 



Carbon Pile Voltage Regulator 

The effectiveness of any generating 
system cannot be judged on the merits 
of generator design only but must be 
based on the voltage regulator with which 
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tlie generator is to be used. In the past, 
the generator designer was restricted in 
obtaining a better weight-power ratio, 
not only by limited generator drive 
speeds possible but also because of limi- 
tations placed upon him by characteris- 
tics of available voltage regulators. 
Since the only regulators currently in 
use with aireraft generating systems 
were of the contact type, it was neces- 
sary to restrict field currents of genera- 


inr designs to approximately 1.5 amp. 
max. under normal operating conditions 
in order to assure reasonable life of 
lcgnlator contacts. 

It was evident that if a voltage regu- 
lator could be developed that would 
cany currents of approximately 6 amp. 
under normal operating conditions and 
dissipate approximately 75 w. continu- 
ously, the generator designer could at 
least double his excitation current and 




MAKE THEM MORE AND MORE AUTOMATIC 



★ * * TO INCREASE THEIR 
FIGHTING POWER * * * 

White-Rodgers automatic temperature modulation 
equipment relieves pilots for greater concentra- 
tion on fighting power by providing completely 
automatic control of: 




1. Engine cowl flaps (both air and liquid 
cooled). 

2. Oil cooler shutters or flaps. 

3. Cabin temperature (both supercharged 
and normal). 

4. Carburetor air temperature. 


Upon request, engineering data will be furnished 
to manufacturers requiring con- 
trols for the above or 
temperature control applications. 




T&B 

STA-KON 

DISCONNECT SPLICES 


For the quick connecting and disconnecting of aircraft 
wiring , either at time of assembly or in service. 



AN ACTUAL SIZE 


The use of Sta-Kon Disconnect Splices has shortened Aircraft Assembly and 
repair time enormously. With them, each section of the plane may be completely 
wired and the wires joined in a matter of seconds when the various sections of the 
plane are brought together. 

It’s a PRESSURE fitting. Strong, light, highly conductive. 

Disconnects at approximately twenty pounds pull. Can be connected and discon- 
nected innumerable times without affecting its electrical and mechanical char- 
acteristics. Fully Approved by the various branches of the Armed Forces. 


TfcB FOR EVERY AIRCRAFT WIRING PROBLEM 


ALL WIRE TIPS ARE ALIKE. THERE IS NO "MALE AND FEMALE" 


Sta-Kon Disconnect Splices are made for wire sizes No. 22 through No. 1 0 Air- 
craft. Because it is a Pressure (Solderless) Connector, it is quickly installed 
with standard Sta-Kon tools. 



The diameter of this streamlined splice is no greater than that of the wire it- 
self. Drawing a piece of synthetic tubing over the fitting, completes the job. 



The slotted coupler section is a high-ten- 
sion alloy spring. Tips are in constant, 
wide-area contact due to the pressure of 
this strong spring. The electrical perform- 
ance of this splice exceeds that of an equal 
length of wire. All parts are silver-plated 
for best electrical contact and freedom 


Sold only llirougli recognized 
Electrical Wholesalers 





THE THOMAS & HETTS CO. 

MANU FACT LIKE US OF ELECTRICAL F1TT1NCS SINCE 1899 
ELIZABETH, NEW JEI1SEV 



THOMAS & BETTS HAS A FITTING ANSWER T^B 




It points to Freedom of the Skies 

With serene, majestic dignity the monument to Washington points to freedom of 
the skies. That freedom of the skies shall be protected in the future, only by the 
superiority of aircraft. And so we pay tribute to every person and corporation 
engaged in the production of more dependable aircraft and accessories, to speed 
the day of Victory. 

ROMEC PUMP COMPANY • ELYRIA, OHIO, U. S. A. 

Manufacturers of Aircraft Pumps and Accessories 


FIRST IN DEPENDABILITY 


Jcmnec 

BUY WAR BONDS 
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Adjustable Orifices 
For Aircraft Engine Testing 


By J. P. GREEN, Mechanical Engineer, Bailey Meier Co. 

Adjustable orifices are finding wide application in the engine testing 
field — with a high standard of accuracy maintained under all condi- 
tions and results proved comparable to the air bottle method. 


V number of aircraft engine and car- 
buretor manufacturers and testing 
laboratories are using adjustable orifices 
to conserve time and labor in the meas- 
urement of carburetor air flow over the 
Wide range required for air flow-fuel 
flow acceptance tests. 

Tests have clearly demonstrated that 
a predetermined scries of settings on a 
single adjustable orifice could produce 
results directly comparable with the 
readings obtained with the air bottle 
system, and that results obtained could 
be reproduced from day to day. 

The manual adjustable orifice, as 
shown in Fig. 1, consists essentially of 
a movable, segmental type orifice plate 
carried by a very accurately machined 
operating stem, which is positioned by 
means of a handwheel. 

Every manual adjustable orifice in- 
corporates a micrometer scale, cali- 
brated to the nearest .001 of an inch, 
and proriding an accurate means of 
making the final setting. In addition, 
two clearly visible position indicating 
scales are provided, one of which is en- 
graved in inches and tenths of inches. 
The second scale may be marked directly 
in terms of air-bottle orifice sines, or 
other predetermined settings, to simplify 
and speed up operating procedure. 

Adjustable orifices have been built in 
four different styles. These include three 
types of manually operated units and 
a remote-positioned air-operated ad- 
justable orifice. 

The standard manually-operated ad- 
justable orifice may be installed in a 
horizontal, vertical, or inclined pipe 
line, with the stem extending in mis- 
direction perpendicular to the line. On 
some installations the pipe line in which 
the orifice is installed cither runs below 
the floor or above the ceiling of the op, 
crating room, or is located within the 
test cell. In such cases an extension 
stem type of manually-operated ad- 
justable, orifice can lie employed. 

When an extension of more than 2 ft. 
is necessary, a remote manually-oper- 
ated adjustable orifice, employing a 
floor stand operator, as shown in Fig. 2, 
may be used. The handwheel unit is an 
independent element whose sole func- 


tion is to transmit its rotation to the 
handwheel or operating nut on the 
standard orifice. It is securely fustened 
to the floor, wall, or ceiling, with the 
handwheel placed in a location conven- 
ient for operation, and it includes the 
same type of indicating scale, calibrated 
with the same precision as the stand- 
ard scale of a manually operated unit, 
permitting remote accurate reading and 
setting of orifice position. 

Owing to the fact that the orifice 
body may be some distance away from 
the operating stand, and that the rela- 
tive horizontal or vertical position of the 
orifice and the stand may vary slightly 
due to expansion and contraction of the 



Fig. 1. A basic manually-operated adjustable 
orifice manufactured by Bailey Meter Co. 
It is of simple design and has a high degree 
of accuracy. 


piping and building structure, the two 
units are connected by a universal joint 
linkage system. However, since the 
orifice is positioned solely by the rota- 
tion of the operating unit, and is not 
affected by relative horizontal or verti- 
cal position changes, proper agreement 
between orifice position and operator 
indication is assured. 

Every manually operated adjustable 
orifice is provided with a hand brake to 
secure the setting against accidental 
alteration. 

When it is desired to provide a re- 
mote or very rapid means of changing 
orifice position, using a pre-selected 
series of orifice settings, the remote-po- 
sitioned air-operated adjustable orifice 
(shown in Fig. 3) can be employed to 
advantage. In such instances these pre- 
selected settings may correspond to air 
bottle orifice capacities or a series of 
positions chosen to utilize the most eas- 
ily read portion of the inclinometer 
scale regardless of capacity. 

The air-operated adjustable orifice 



mure than 2 ft. is necessary. 
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utilizes a cylinder with n series of stops 
in the orifice superstructure. The air- 
operated stops are extended and re- 
tracted, and the orifice position is altered 
by means of position selector and oper- 
ating valves remotely located on the op- 
erator's control panel. Any number 
of pre-selected positions up to ten are 
’available on most standard units, and 
the individual stops are individually 
adjustable for making minor changes. 

An interlock system insures proper 
correspondence between the position in- 
dicated by the position selector valve 
in service and that of the orifice, also 
preventing improper orifice operation 
by requiring the following simple oper- 
ating sequence: 

1. Turn the operating valve to its 
“reset” position. 

2. Turn the position selector clock- 
wise to the new orifice position dc- 

3. Return the operating valve to its 
“Operal mg” position. 


Tests reveal that a complete change 
from any one position to another can 
be made in ten seconds or less. 

All bolts on the orifice superstructure 
cover plates and interlock, as well as all 
bolts which damp the individual stops 
in position, are provided with wire seals 
to prevent tampering by unauthorized 
individuals. 

In Fig. 3 it will be noted that a flat- 
milled surface is provided at the bot- 
tom of the adjustable orifice body. This 
surface is stomped with the reading 
which corresponds to the proper orifice 
position at some predetermined point, 
and by simply removing the plug and 
inserting a depth gage, it is always 
possible to check the agreement between 
actual orifice position and the scale 
reading or stop setting. 

Adjustable orifices are suitable for 
making flow measurements over an ex- 
ceptionally wide range, and by proper 
selection of size they will accurately 
measure the flow over more than a 150- 


lo-l range, employing a single manom- 
eter or flow meter, without going be- 
low 50 percent of scale on a flow basis 
at any time. Hence, they are not only 
suited to production aircraft engine or 
carburetor tests, hut aro likewise ex- 
cellently adapted to experimental tests 
embracing a very wide flow range. 

They can be operated under all con- 
ditions of temperature and pressure and 
for this reason can be used to advantage 
when conditions simulating altitude are 
desired, or where tests are to be made 
under very low or high temperatures. 

In the aircraft engine testing field, 
most applications thus far have been 
for engine test cell installations and for 
the measurement of air to aircraft car- 
buretor test cells. However - , the use of 
an adjustable orifice is by no means 
limited to the measurement of the flow 
of air, since a number of units are being 
employed for steam- and water-flow 
measurement where a wide range is 
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FOR BEADED EXTRUSIONS 


ROLLED 
: T I 0 N s 


Rapid changes in aircraft designs are promptly met 
with new SPEED NUTS engineered to fit the needs of 
the hour. The Speed Nut principle lends itself to a 
flexibility of design possessed by no other fastening. 

Forexample i To meet the need for better and faster 
fastenings on beaded extrusions, up comes SPEED 
NUT No. 6320. No more holes to drill — no structural 
weakening. Just snap it on and turn the screw. For 
attaching conduit, piping, and wire harnesses, it’s 
a record breaker! Again, with the present rapid con- 
version to rolled sections, SPEED NUT No. 6337 is 
doing the same record job on “Z" stringers. Hundreds 
of different Speed Nut designs already have saved 
millions of man-hours. Calling out SPEED NUTS for 
MORE of your non-structural attachments will do the 
same for you. First step is to send us your details today. 


TINNERMAN PRODUCTS, INC. 

2070 Fulton Road, Cleveland, Ohio 
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—FASTEST THING IN FASTENINGS 


POINTS ON PLASTICS ^^^zSSASi 
In Aircraft Engineering* 
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The trend of modem machinery design is 
towards greater use of built-in rolled shell 
shaftless type electric motors. 

Direct motor drive of different operating parts 
of a machine permits the application of motors 
with exactly the proper electrical character- 
istics for each drive. This eliminates costly and 
complicated mechanical transmission of power 
from one part of the machine to another. 


For over 40 years we have been working hand 
in hand with machinery designers — helping to 
make good machinery better — by the proper 
application of the proper motors. 

We earnestly solicit your inquiry on your very 
next electric motor requirement — and assure 
you that your needs will receive our most 
prompt and careful attention in every way. 


A wide range of electrical characteristics and 
dimensions for each horsepower rating — permits 
a greater flexibility in designing machinery. 


A copy of our Bulletin No. 516C, describing 
shaftless motors and their application will be 
cheerfully sent upon your request. 


THE LOUIS ALUS CO., MILWAUKEE, WIS 


PRINT YOUR OWN! 

Scotch Tape 

Immediate Service. No Delay. 

New code markings for Aircraft wire terminals available instantly. 

This new Tape Printer, just developed for the Aircraft Industry, has met 
with immediate approval. 

Orders already received from country's largest Aircraft plants, threaten 
to tax production capacity. 

Wire your intention to order. 


YORK ELECTRIC 

Scotch 

Tape 

PRINTER 


Interchangeable type and r 
alphabet or digit combination: 


Printed on underside of trans- 
parent tape and sealed by the 

printed surface 


Both Tapes united here I 



AIRCRAFT TOOL DIVISION 


YORK ELECTRIC and machine co. 


1241 W. King St., York, Pa. 
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Spanking down on rough water shivers a plane 
from nose to tail— even the pilot clamps his teeth 
to keep from biting something! Think what this 
does to its control system. Think of the whip and 
strain on flaps, elevators and rudder. They can’t 
"give”, can’t fail! Outside of the engines, controls 
are the “guts” of a plane. They’ve got to take it, 
and remain responsive and wobble-proof through 
countless rough, wet and salty landings. 


This is why the right ball bearings on controls are 
so important. They’ve got to stay on the job without 
losing a fraction of their efficiency. It is service con- 
ditions like this that have proved the stamina of 
Fafnir Aircraft Ball Bearings. Dating from the early 
days of the barnstormers, when the importance of 
ball bearing controls was first recognized, the speci- 
fications have usually read “Fafnirs”. The Fafnir 
Bearing Co., Aircraft Division, New Britain, Conn. 




SHEFFIELD ARMY-NAVY 
AERONAUTICAL TAPER PIPE THREAD GAGES 



"MISSION ACCOMPLISHED” denotes the successful out- 
e of an operation, whether it be a routine patrol or 
the sinking of a score of enemy ships. 

Any superior qualities which can be added to American 
and allied equipment increase the number of "missions accomplished” 
—reduce losses— move us toward final victory. 





Vickers Hydraulic Controls are participating in these missions all 
over the world— are contributing their superiority to success. Extra 
qualities of this high pressure oil hydraulic equipment include ex- 
ceptional sturdiness and reliability . . . insensitiveness to shock and 
vibration yet light in weight . . . accuracy and ease of adjustment. 
Such characteristics are extremely useful not only on combat planes, 
but also on the machines that build planes. 


Incorporated 

■ f«2 HARMAN BLVD. • 1IETRUIT. MICHIGAN 

ENGINEERS AND BUILDERS OF OIL 
HYDRAULIC EQUIPMENT SINCE 1921 
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Vickers 



w 



powers the * • 
ynteMtate £-6, newest AAF Liaison Plane 


AVIATION, June, 








RYAN BUILDS WELL! 


T O THE FAR CORNERS of 
the earth men and material 
are flying on regular schedules to 
hasten the day of victory. All hail 
the Army Transport Command 
and our Airlines for this greatest 
transportation job of all time! 
Important in this global service 
are mighty four-engine Douglas 
C-54 "Skymasters” for which 


Ryan supplies the exhaust sys- 
tems. And they're good-they have 
to be good to meet extreme serv- 
ice conditions of Arctic wastes or 
steaming jungles. So, wherever 
the many military planes equip- 
ped with Ryan exhaust manifolds 
pause in their flight, maintenance 
men have learned to know and 
appreciate that Ryan Builds Well. 


TODAY'S NETWORK of world air routes will to- 
morrow become peaceways over which you may fly. 
When that day comes, remember your trip will be 
made in greater speed, safety and comfort because 
Ryan Builds Well. 


RYAN AERONAUTICAL COMPANY, 


>, Calif. 


:rafl War Pr 


fhnw” 1,“' Turb, . °stpe?ch"g e r n r"oc e a . eT o^boU^Tof ‘ “hT uace"^ A. 
being connected to the exhaust manifold 11. Supercharger turbine wheel U 
located at <:. The waste gate is at I) through which exhaust gasjs passed when 

collector ring is i 
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The light in a pilot’s eyes 


T HERE’S something about a perfectly perform- 
ing aircraft engine that makes a pilot's eyes 
shine. Unconsciously he is probably reflecting the 
confidence he places in it. 


He undoubtedly does not think of its marvelously 
ingenious construction, the vital roles played by 
hundreds of precision parts each with its own 
specific job to do. No, to him it's one single me- 
chanical marvel, with a distinct personality, which 
he has learned to know and respect because he has 
found it dependable in situations involving life 
or death. 


That's the kind of responsibility we honestly feel for 
every Champion Spark Plug made by us — that is the 
trust we have undertaken and will not fail to meet. 


USE CHAMPIONS AND 

FLY WITH CONFIDENCE 


SPARK 


The Champion Spark Plugs we manufacture for use 
in aircraft engines of every size are built with this 
in mind. Ours is just one component with one vital 
job to do in any engine it goes into. But it is a vital 
product— vital because it must not fail. We never 
want that light in a pilot's eyes which bespeaks his 
silent trust in us to be suddenly extinguished by the 
bitter disillusionment which failure of our product 
would mean. 


a vr ATrox. 


1913 



Every day M-H Electrons are coming 
closer — closer to you. Today they are per- 
forming miracles on our fighting fronts, in 
warcraft and on protective devices. Tomor- 
row, when Peace comes, M-H Electronics 
will be applied to temperature and indus- 
trial control, to bring to you and your 


clients and customers new miracles of 
comfort, economy and convenience. M-H 
Electronics, like M-H Automatic Controls, 
will make possible better Automatic Heat- 
ing. Minneapolis- Honeywell Regulator 
Co., 2792 Fourth Avenue S.. Minneapolis, 
Minnesota. Branches in principal cities. 


MINNEAPOLIS-HONEY WELL 


CONTROL 







WE'RE KNOWN AS THE GEARMAKERS OF THE AIRCRAFT INDUSTRY 
-producers of high strength, high Ifert&ioit^ears and geared actuator units 
of all types for America's Greatest Industry A Tomorrow — and Today! 


PACIFIC 


2053 EAST 38TH STREET. 



WORKS 

WESTERN GEAR WORKS 

LOS ANGELES, C^'f. 


Associated Companies: 

WESTERN GEAR WORKS -lynwood, Calif. • PACIFIC GEAR & TOO! WORKS -San Francisco • WESTERN GEAR WORKS — Seattle, Wash. 
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Hycar Synthetic Rubber 


T his material, a butadiene synthetic pro- 
duced by the Hycar Chemical Co., Akron, 
Ohio, differs from Buna S (butadiene plus 
styrene) and from Buna X (butadiene plus 
acrylo nitrile). Properties of each type may be 
varied widely by changes in compounding and 
processing. 





General Physical Properties: Weight — Specific 
gravity of uneomponnded Hycar is 1.0, as com- 
pared to 0.93 for natural rubber. 

Color — Black compounds give best physical 
properties due to carbon black reinforcement. 
Light colored stocks can be obtained, but they 
do not have quite as good physical properties. 

Odor and taste — Pair. Special compounds arc 
practically odorless and tasteless. 

Hai'dness — Compounds can be produced with 
a Shore A durometer range from 10 to 100 
(Ebonite). 

Coefficient of expansion — 0.00043 to 0.000095 
per in. per deg. F. 

Electrical properties — Compounds having high 
insulation properties and a volume resistivity at 
86 deg. F. of 1 x 10 as compared to 1 x 10 for 
natural rubber can be produced as well as com- 
pounds with resistivity as low as, or lower than, 
100 ohms cm. cube. This property is useful in 
applications involving accumulations of static 

Bloom — Compounds are free from sulphur 
bloom. A slight bloom occurs on some compounds 
due to anti-oxidant, accelerator chemicals, or 

Tensile Strength: Ultimate tensile strength in 

excess of 4,000 lb. per sq. in. can be obtained 
by proper compounding and vulcanization. Ten- 
sile strength tests of typical compounds are 
shown herewith in Table I. The results are 
approximately the same as similarly compounded 
natural rubber stocks, except that pure gum com- 
pounds have very low tensile strength and are of 
little commercial use. 

Elasticity or Rebound: This property is gen- . 
erally low. No synthetic equals natural rubber 
in these qualities. The capacity to recover from 
distortion resulting from either tension or com- 
pression after an interval of time, however, com- 
pares favorably with natural lubber compounds. 
This property is known as permanent set and 
is considered of more importance than rebound. 
Ability of Hycar to absorb energy rapidly is 
also desirable in vibration dampening service. 
Flex life is comparable in many instances to that 


of natural rubber. No broad statement can be 
made to cover this property. 

Elongation: Tills covers about the same range 
as that of natural rubber compounds, as Table I 

Tear Resistance of the best compounds is some- 
what inferior to that of the best compounds of 
natural rubber. 

Abrasion Resistance: Under normal condi- 
tions, abrasion resistance is about 30 percent 
better than natural rubber. At high tempera- 
tures- and in the presence of oils, Hycar is con- 
siderably superior to natural rubber and con- 
stitutes one of its most useful properties in 
mechanical applications. 

Heat Resistance: Ordinary compounds have 
excellent heat resistance. However, special com- 
pounds have been designed specifically for heat 
resistance. Maximum temperatures depend upon 
conditions of exposure such as continuous or 
intermittent exposure, whether covered with oil 
or exposed to dry air or steam, and whether 


TABLE I 

PROPERTIES OF 

TYPICAL VULCANIZED COMPOUNDS 
^ ^ ^TEST ^ COMPOUN-D^KUMBER 
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“That nice Jones boy” 

IS SURE RAISING HELL 



Today in the v 

of the fightin 

for trouble. A 


g it. He's strafing gro 


our assignments with war-perfected 
techniques for designing, engineer- 
ing and building the peace planes 
of the future. © Bell Aircraft Corpo- 
ration. Buffalo. New York. 


X e d s ky h,ers out of victory — 

HlBElLi 


PACEMAKER OF AVIATION PROGRESS 





FOR 


OUR CONVOYS 


Scouting the paths of convoys across the limit- 
less miles of submarine-infested seas, U. S. Navy 
Seagulls and British Seamews are protecting thou- 
sands of lives and millions of tons of war supplies. 
Behind these modern scout-observation aircraft 
lie years of development reaching back to that 
February day in 1911 when Glenn Curtiss success- 
fully landed his pontoon-equipped biplane along- 


side the U. S. S. Pennsylvania near San Diego — 
and to November 12, 1912, when the first ship 
catapult launching of an airplane was made. 


c u r.Tis tNssfw nil. hi 


AIRPLANE DIVISION 


Member, Aircrafl War Production Council, East Coast, Inc. 


* British designation — Seamew 
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SUBCONTRACTORS 

SECTION 


Conversion of existing equipment to 

nearest related function lias been the key- 
note of subcontracting success. This tensile 
testing machine is now used to produce short 
sections of reduced diameter. Die holders 
are designed to reduce ends only the 


Subcontracting by a Tube Mill 


By D. E. LUKENS, 

Conversion of existing equipment 
to suit a variety of operations 
has relieved the bottleneck in 
finish machining for this producer. 
Innovations in production methods 
have made possible further 
adaptation and expansion, utiliz- 
ing available machinery in many 
small shops for final trim. 


was confronted with 
•J greatly increased demands for tilli- 
ng. particularly aircraft tubing, begin- 
ning in the fall of '39, necessitating 
•mmd-the-cloek operation before mid- 
■ letober of that year. Until this time, 
production had been primarily devoted 
•o that of straight tubing. We now 
began receiving requests to produce 
more finished and semi-finished parts to 
aid in the relief of our customers’ fab- 
ricating and machining facilities. 

This unexpected change in customers’ 
requirements caused an entirely new 
production problem. We had no facili- 
ties for certain operations. For others, 
our facilities were not sufficient. This 
situation then necessitated immediate 
investigation of possible subcontracting 
facilities in the Philadelphia-Norris- 
town-Bridgeport area. 


To date, the company has developed 
a roster of subcontractors who are per- 
forming varied operations, includ- 
ing machining, swaging, heat-treating, 
straightening, cutting, reaming, plating, 
tumbling, forming, sand blasting, and 
grinding. Through the judicious use of 
these many services, the company has 
been successful in greatly expanding 


its own production as well as perform- 
ing an additional service to •customers 
and relieving facilities in crowded 

Of equal importance, it has been pos- 
sible through taking advantage of the 
local facilities to develop and produce 
many special tubular parts for aircraft, 
giving a better weight-strength ratio. 
This is especially true for tapered and 
heavy end tubes, some of which are 
illustrated. 



Reducing end diameters on heavy sections 
by forcing into die, instead of drawing 
methods formerly employed. Here, one 
piece is being inspected while the next is 
formed. 


Straightening operations on heavy walled 
sections require hydraulic presses up to 65- 
.tons capacity. This particular part must be 
straightened to within .0'20-in. full indicator 
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MORE and MORE 


AIRCRAFT COMPANIES 



Lyon s Extensive 
Production Range 
includes : 

• Hydropress work. 

. Brake forming opera- 
tions - aluminum and 


Hydrogen, < 
ond electric t 

i Routing, swe 
shaping opt 
• Comple* e 
work, inclu 
welding 01 


experience dating from July, 1940; (4) 
Highest financial rating; (5) Toolroom 
equipment and personnel for produc- 
ing dies, fixtures and jigs to meet con- 
tract requirements; (6) Complete fa- 


LYON METAL PRODUCTS, INCORPORATED 

General Offices: 5 806 Madison Aye., Aurora, III. 

Sales and District Offices Manned by Ex- 


AVIATIOX, 


Machining 

Although most of Summcrill’s semi- 
finished parts require only outside ma- 
chining, the machining and set-up 
technique necessary on tubing is quite 



To form heavy tubes, this 900,000-lb. com- 
pression tester is being converted and tooled 


Finish machining does not always require 
space, and it has been farmed out wherever 
equipment and personnel could be found. 
Facing and squaring nf ends is accomplished 
on a variable-speed grinder incorporating an 
automobile gear shift. 


SUBCONTRACTORS 

SECTION 


ihfTerem and usually more difficult than 
solids. The problem of machining hard 
alloy sfeel and maintaining uniform 
walls and concentric diameters requires 
special care and tools. It is therefore 
necessary to develop machining sources , 
of unusual dependability. Machine op- 
erators and foremen must be properly 
schooled so as to assure that parts are 
efficiently produced to the dose toler- 

Considerable difficulty was experi- 
enced in developing satisfactory sources 
which had the facilities and manpower I 
necessary to meet the required exacti- 
tude. In the early stages, we encoun- 
tered instances of poor work and ex- 
cessive rejections, but with patient 
weeding out and close contact and con- 
trol on the part of our inspection de- 
partment, we now have several depend- , 
able and satisfactory shops. 

Instances nf performance: One shop 
has produced many hundreds ot parts. | 
requiring tin intricate tooling technique, 
to such a fine quality that our inspec- 
tion department has not rejected one 
part in more than five months of con- 
tinual operation. Another shop has pro- 
duced 75 to 100 heavy special sections 
weekly for more than two years, with- 
out rejection. 

( Turn to page 337) 



AVIATION, June, 1943 



Are you interested in: 

(1) Reducing time and cost of 
handling tools and materials; 

(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many other items 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 

Lyon Metal Products, Incorporated 

Sates and District Offices Manned by 
Experienced Engineers In All Principal Cities 


lyon^, W( . 


j LYON METAL PRODUCTS, INCORPORATED 
I 5806 Madison Avenue. Aurora. Illinois 
j Send FREE copy of Lyon Shop Equipment 
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more being produced! The Interstate 
Bomb Shackle is standard equipment on 
many American warplanes. 

Lighter by many pounds, the Interstate 
Bomb Shackle is compact, simple, sure, 
swift. It operates either electrically or 
mechanically, releasing bombs safe or 
ormed. Highly adaptable, it is stressed 
to carry loads from 1 00 to 1 1 00 pounds. 
A larger size carries up to 2000 pounds; 
a still larger size up to 4000 pounds. 


These shackles are designed for univer- 
sal mounting (in fuselage bomb bay or 
externally under the wings). They are 
also being used successfully to carry ex- 
ternal fuel tanks. 

The Interstate Bomb Shackle is typical 
of the advanced design and exacting 
workmanship of the many precision 
units (such as machine gun and cannon 
chargers, hydraulic actuating mechan- 
ism) now being turned out in this . . . the 
finest plant of its kind in the West. 



AIRCRAFT AND ENGINEERING CORPi 


'ORATION • El SEGUNDO. CALIFORNIA 



... Design 
... Engineering 
... Manufacture 


Production of parts for 
assembly line manufac- 
ture demands skillful co- 
ordination of design, 
engineering and manu- 
facture. 

For, as each part ar- 
rives on a distant aircraft 
assembly line it must 
mate with another part, 
or parts, often produced 
in a second or third plant 
many miles distant. 

This matin g of our 
parts with the workman- 
ship of other manufac- 
t u r e r s is ever-present 
with us ... is our goal as 
we fabricate welded 
tubular assemblies and 
intricate, high tensile 
strength forgings for 
many American aircraft 
manufacturers. 



Colorado Springs Colorado 
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Instrument Approach 
By Radio Direction Finder 


Pari II 


By C. H. MclNTOSH, System Chief Navigator, American Airlines 

Full use of ovigafional possibilities of radio loop without depending on 
directional beam is clearly defined in this section of this timely series. 
Approach technique under high wind conditions and field approach 
without boxing are explained. 


this country is so well provided 
with radio-beam airways that trans- 
port pilots seldom have necessity to rely 
on the loop direction finder for an in- 
strument landing approach. But in the 
absence of directional beam radio sta- 
tions, it is well to know the full capa- 
bilities of the loop for this purpose, for 
in today's widespread operations, pilots 
are more likely to encounter the prob- 
lem of avigating by non-dircetional sta- 
tions. A certain amount of practice and 
a preliminary plan of procedure are 
required. 

In Part I (page 224. May Aviation ) 
boxing procedures tor low to moderate 
wind conditions were discussed. In Part 
II, presented here, the more difficult 
problem of approach in high winds is 
explained, together with a plan for 
approaching under moderate winds 
without going through a boxiug pro- 
cedure. 

High Wind Conditions 

The boxing process already explained 
is relatively simple and sure in execu- 
tion until wind velocities are encoun- 
tered which are one-half the airspeed at 
which the boxing process is flown. 

In other words, if an airspeed of 120 
mph. is selected, it will take a wind of 
00 mph., or above, to give serious diffi- 
culties. Even then such high winds are 


not always troublesome. Fig. 3 shows 
the worst possible condition in which a 
60-inpb. wind is blowing at 90 deg. to 
the original heading taken up after 
passing the radio station. This prob- 
lem would work out as follows : 

1. After making initial approach, a 
heading of 45 deg. would be assumed 
for 1% min., as in previous examples. 
Due to high wind velocity and its angle 
in relation to this heading, ground track 
would be severely distorted, as shown 
by the broken line. 

2. The left turn at Position 2 is made 
and first boxing heading is assumed for 
reception of the first abeam position. 
Time necessary proves to be 2 min. On 
this heading, however, a severe drift 
also exists so that at time first abeam 
is reached, the airplane has drifted very 
close to the station. 

3. Same heading is maintained past 
the first abeam for 2 min., as planned 
for normal procedure. During these 2 
min., the continued effect of wind drift 
places the airplane in a very disadvan- 
tageous place, as at Position 4. 

4. When a left turn is made to assume 
second boxing heading, the airplane has 
already drifted past the position at 
which second abeam could be received. 
At this point the pilot should imme- 
diately become aware of the situation 
if he checks position of the null. In- 


stead of finding station ahead of the 
airplane, he will discover it is behind, 
and that he is past the second abemn 
position. This should be sufficient evi- 
dence, to a pilot who is on the alert, 
that an exceptionally strong wind con- 
dition exists. 

5. Immediate!!/ he should continue 
with a second 90-deg. turn to left and 
assume third boxing heading. This he 
will hold until third abeam position is 
reached. 

6. Subsequent steps in this procedure 
will be as shown in Fig. 3, all of which 
are based upon the same line of reason- 
ing as advanced in previous examples, 
up until pilot reaches fifth abeam posi- 

7. After receiving fifth abeam, he 
should no longer attempt to fly original 
boxing heading. From prior evidence 
he knows that he is drifting too close 
to the station and will be unable to 
reach desired position on approach 
track unless he compensates for wind 
drift. While the exact amount of drift 
is not known positively, it may be 
proved that at least 25 deg. of drift has 
existed on first boxing heading in order 
to produce the results experienced. 
Therefore, after fifth abeam has been 
reached, the pilot should alter his no- 
wind heading not less than 25 deg. into 
the wind. 

8. Once again he will hold this cor- 
rected heading for proper time inter- 
val, as previously explained, before 
making final turn for the field. This 
final turn, however, may need to be a 
complete 180-deg. turn due to proximity 
of fifth abeam position to the radio 
station. By checking position of the 
radio station continually with null after 
leaving fifth abeam position, it should 
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be possible to reach the station by de- 
sired approach track without undue 
difficulty. 

It will be evident from a careful 
study of Fig. 3 that the main requisite 
for executing a boxing procedure and 
D/F approach under high wind con- 
ditions is good headwork on part of the 
pilot. This, of course, is the essence of 
all precision flying. 

Crew Coordination 

While the D/F boxing and approach 
procedure explained above is simple in 
execution as well as theory, its success 
in practice is directly proportional to 
the accuracy with which pilot holds and 
times the headings he elects to fly. Under 
instrument flight conditions, the desired 
accuracy in timing is likely to be diffi- 
cult to achieve, unless some assistance 
is furnished by a second crew member. 

It is suggested, therefore, that the 
following coordinated crew procedure 
be set up: 


1. The captain shall decide, in ad- 
vance of initial crossing of station, the 
following items, notifying assisting 
crew member of them : 

a. Final approach track 

b. The tour boxing headings 

c. Descent procedure 

d. Minimum altitude 

2. Assisting crew member shall make 
a written record of these facts upon a 
procedure chart provided for that pnr- 

3. Captain shall fly the airplane 
throughout the procedure. 

4. Assisting crew member shall time 
each heading flown and verbally advise 
the captain when to make a turn and 
what next heading is to be. 

5. Assisting crew member shall note 
on the procedure chart each heading 
when completed and tune flown on that 
heading. 

By following some such plan as sug- 
gested above, boxing and approach pro- 
cedure can be executed with a high de- 


gree of precision. Opportunity for 
errors in heading or timing will also be 
materially decreased. 

An additional suggestion is- that pilots 
who intend to use D/F approach pro- 
cedures equip themselves with a naviga- 
tional type split second stop watch of 
the same type now lurmslicd navigators 
for checking ground speed by the drift 
meter. This materially reduces chances 
for error that are present if the usual 
instrument panel clock is used. 

Approach Without Boxing 

It should not be assumed that a box- 
ing procedure is always an integral por- 
tion of the D/F instrument approach. 
Fig. 4 illustrates how an instrument ap- 
proach can be made with a direction 
finder without going through a boxing 
procedure. The same radio station run- 
way relationship as used in previous 
examples will be assumed. A north wind 
at 40 mph. exists. 

1. As in previous examples, an ini- 
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This new Muskegon Aircraft Piston Ring Manual is 
available to anyone with a legitimate interest in servic- 
ing aircraft engines. Crammed with authentic data and 
profusely illustrated, it is a comprehensive study of the 
piston, ring and cylinder phases of aircraft engine 
rebuilding. 

In requesting your free copy please state your position 
or activity prompting your interest. 

MUSKEGON PISTON RING CO. 

MUSKEGON, MICHIGAN 

PLANTS AT MUSKEGON AND SPARTA 




Fig. 4. D/F instrument approach without boxing procedure. 


tial approach is made over the radio 
elation and heading of 45-dcg. less than 
linal approach track is , taken np for 
l J /2 min. at 120 mph. with gear lowered. 

2. A turn is made away from the 
radio station to a heading which is per- 
pendicular to final approach track. In 
Pig. 4 this will he 180 deg. 

3. This heading is maintained until 
an abeam position is reached. 

4. Thereafter a turn is made to the 
left of approximately 270 deg. in order 
to bring the airplane in line with ap- 
proach track anil headed toward the 

During above maneuvers, ground track 
is as shown by the broken line in Fig. 4. 

The moment at which to start the 
270-deg. left turn will depend upon 
existing wind conditions. With no wind, 
elapsed time from completion of the 
turn at Position 2 and reception of the 
abeam will be very close to 1 min. 
Under these conditions proceed past the 
abeam point for 15 sec. before starting 

If, however, a tail wind component 
exists on this heading, the abeam will 
be received in less than 1 min. In this 
event, start the 270-deg. left turn imme- 
diately. If a head wind component 
exists, it will take longer than 1 min. to 
reach the abeam position. Then turn 
should be started between 15 and 30 
sec. past the abeam position. 

5. At completion of 270-deg. turn, 
the airplane should be on approach 
track and headed toward the station. 
By establishing a null on the station, 
this position can be definitely checked. 


In any event the airplane will not be 
far from desired position and it is a 
comparatively simple matter to home on 
the station from this point. The homing 
process should be accomplished by off- 
setting loop to compensate for drift. In 
the short time allowed, of course, it 
may not be possible to determine drift 
accurately, but at least a good indication 
will be received. 

6. Upon passing the station, main- 
tain for 2 min. a heading which is the 
reciprocal of desired approach track. 
At the end of this time, check position 
of the station by null signal. If no drift 
exists, null pointer will read 0-180 on 
:be azimuth scale. If, however, a drift 
exists, the drift angle will be indicated 
by displacement of the null to right or 
left of 180 deg. (This, of course, as- 
sumes a double null pointer. If a single 
mill pointer is used, amount of drift 
will he indicated by offset of pointer 
from nose of the airplane.) In Fig. 4 it 
will he apparent that the prevailing 
wind has drifted the airplane to left of 
desired track, in this ease, null pointer 
would read 162 deg. on the azimuth 
scale (showing station to he IS deg. to 
right of the airplane's tail). Thus an 
18-deg. drift to the left has been estab- 
lished. 

7. It is now desired to return to in- 
tended track lines. This can he achieved 
by altering heading of the airplane 
45 deg. to the right (heading 315). At 
the same time offset loop null position 
45 deg. to right of the aircraft's tail. 

8. Maintain this new heading until 
a null is received with the loop offset 


as explained above. When null is re- 
ceived. it indicates the airplane has 
again reached desired approach track. 

i). Once upon the desired approach 
track, return to original heading of 270 
deg. plus amount of drift. This will be 
208 deg. At the same time loop null 
position should be offset 18 deg. to right 
of the aircraft’s tail. The aircraft is 
now on approach track and on a head- 
ing which compensates for drift. This 
heading may he held for any length of 
time desirable if some portion of initial 
approach altitude must lie lost prior to 
turning back to the station. 

10. Alter heading 30 deg. to the right 
and maintain this for approximately 
1} min. in still air. This time should 
be increased if wind is from the right, 
or decreased if wind is from the left. 

11. At completion of selected elapsed 
lime make a left turn to heading of final 
approach track. While making this 
turn, offset loop in the proper amount 
and in rhe right direction to compensate 
for drift that has been established (in 
Fig. 4 loop null should be set 18 deg. 
io right of the nose). 

12. With loop offset ns explained, 
fly null to the station while maintaining 
a heading of IS deg. to left of desired 
approach track. As long os the position 
of null and heading being flown remains 
constant, drift is being properly com- 
pensated. If mill position moves farther 
to right of [lie nose, it indicates too 
much drift correction is being applied. 
Therefore, decrease drift correction 
angle. Remainder of problem to the 

I Turn to page 320) 


AVIATION, June, 1943 




NOW AVAILABLE FOR 
YOUR PRODUCTION REQUIREMENTS! 


The first oil-impregnated condenser to be 
found physically and electrically interchange- 
able with the majority of mica capacitors 
used in the by-pass and coupling circuits of 
radio and radar equipment. 

The Tobe Type DP Molded Paper 
Capacitor has long lije built into it through 
every step of manufacture. Rigid inspections 
maintain a standard that is exceptionally 


high— so high, in fact, that “returns” are 
almost completely unknown. 

For the first time since its introduction we 
are now in a position to accept immediate 
orders for Type DP, with prompt delivery 
assured. They will be filled in order of receipt 
and we suggest you act promptly. For pro- 
duction samples or further information write 
TOBE DEUTSCHMANN CORP., CANTON, MASS. 


SPECIFICATIONS— TYPE DP CAPACITOR 

CAPACITANCE 001 to .01 mfd. 

WORKING VOLTAGE 600 volts DC— flash test 1800 volts DC 

SHUNT RESISTANCE At 185° F.— 1000 megohms or greater 

At 72° F — 50000 megohms or greater 

WORKING TEMPERATURE RANGE Minus 50° F. to plus 185° F. 

OPERATING FREQUENCY R1NGE Upper limit 40 megacycles 

Q at one megacycle— 25 or better 

POWER FACTOR At 1000 cycles— .005 to .006 

These capacitors meet Army and Navy requirements for in 


eOTSCHAl^a,^ 
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Airline Gains Impressive 
Despite 50% Equipment Cut 


Air carriers set enviable record in 
first year of wartime operation, 
setting news highs in practically 
every major category, analysis 
of CAA study reveals covering 
eight years' progress. 


America's domestic airlines scored 
iY impressive gains in nearly every 
major operating category last year — the 
first of war — with just half the number 
of aircraft they had in 1341. 

Most significant increases were shown 
in express (both in tons carried and 
ton-miles flown), in passenger load fac- 
tors and — despite the 50 percent cut in 
equipment due to government requisi- 
tioning — in revenue passenger-miles 

A study of eight years of domestic 
air carrier operations just completed 
by the Civil Aeronautics Authority re- 
veals that last year's gain in express 
was the greatest both in actual amounts 
moved and percentage-wise (104.5 per- 
cent greater than the previous all-time 
high set the year before). Total for 
1335. the first year covered by the study, 
nos 1,911 tons, or but 9.5 percent of 
last vear's. Express ton-miles flown 
showed an even sharper increase — 124 
percent — while mail ton-miles gained 52 
percent. Although emergency war ship- 
ments accounted for some of the in- 
creases recorded in both express and 
mail, the gains also represent sound, 
normal growth. 

Many people believe that this trend 
will not go into a serious decline when 
emergency shipments stop. As a result 
of necessity, many shippers are just gel- 
ling "the feel" of rapiil air service — 
and they like it and will want to continue 
it. This promises well for equipment 
manufacturers, because the airliner 
‘'holds” arc now filled to bursting, with 
passenger seats being loaded with cargo 

Revenue passenger load factor, per- 
haps the most important criteria for 
profitable operations, gained 13.02 per- 
cent, bringing a new high of 72.15 per- 
cent. While wartime pressure increased 
use of the airlines’ facilities by both 
industry and government, a good portion 
of credit for this more efficient utiliza- 
tion of seat spaee must lie given to the 
transport companies' concerted eduea- 

(■rnrn to page 356) 
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Mass Production Overhaul 




TRYING low through a heavy bar- 
1 / rage of ack-ack fire, this Navy 
torpedo plane has just released its 
tin fish ... dead on the mark. To pull 
out of danger in an attack like this 
requires instant maneuverability, 
backed up by top engine performance. 

Thousands of planes in military. 
Naval and commercial service are 
getting reliable, economical per- 
formance . . . lubricated and fueled 
with Texaco Aircraft Engine Oil and 
Texaco Aviation Gasoline. 

More revenue airline miles in the 


V. S. arc flout! with Texaco than 

So effective have Texaco Lubri- 
cants proved that they are definitely 
preferred in many other important 
fields, a few of which are listed in 
the panel. 

A Texaco Aviation Engineer will 
gladly cooperate in the selection of 
Texaco Aviation Products, available 
at leading airports in the 48 States. 
Phone the nearest Texaco dis- 
tributing point, or write The 
Texas Company, Aviation Division, 
135 E. 42nd St., New York, N. Y. 


THEY PREFER TEXACO 

Veins in ihe U. S. is lubricoted with Tescca 

with ony other brond. 

* More revenue airline miles in the U. 5. 




Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


) ALLEN EVERY SUNDAY NIGHT — CBS » 


f RETURNING EMPTY DRUMS PROMPTLY 


By JOHN H. CONNELLY 

Global war which converted aircraft industry from peacetime infant 
to industrial giant, brought first real large scale aircraft and engine 
repair. Long the dream of shop managers, production line overhaul 
is thriving operation at Southwest's Thunderbird Field, and lessons 
learned will prove valuable guide in setting up postwar shops. 




MAINTENANCE 


I NSTRUCTED, eleven months ago, by the 
Sail Antonio Air Depot of the Army 
Air Forces to establish an overhaul 
station for training planes, we began 
operation of the new "line" in Septem- 
ber, less than two months later. In the 
early weeks we attained an average of 
one plane and ten engines a day — 
which is a greater output than the indus- 
try itself had not so many years ago. 

In three months the overhaul man- 
hours per ship were halved, and they 
are still being reduced. Today’s output 
is a military secret, but it is several 
times that of those early weeks, as it 
has been necessary to enlarge facilities 
again and again. 

Some phases of this operation differ 
considerably from what would be rou- 
tine in peacetime. The AAF, for exam- 
ple, is the lone customer. It furnishes 
alt standard parts and orders almost 
continual modernization of the ships 
passing through this shop. ’ We furnish 
lubricants, fluids, and such small parts 
as are found necessary to manufacture 
in the shop. Allowances should be made 
for these deviations wheu planning the 
routines of a normal commercial opera- 

We have two sourees from which we 
receive planes for complete overhaul, 
required by the AAF after 1,500 hr. of 
operation. One source is comprised of 
the three training fields we operate — 
two for the AAF' and one for the RAF. 
The other is the San Antonio Air Depot, 
which orders trainers (used at several 
other schools in its district > flown in 
for this “DIR” (Depot Inspection and 
Repair). 

We also have two sources of engines 
needing complete overhaul, those from 
planes, and “extras”, the latter shipped 
to ns boxed and returned the same way. 

Both planes and engines are com- 
pletely' dismantled, cleaned, inspected, 
repaired, have worn parts replaced, are 
repainted and reassembled. In both in- 
stances modernization is often ordered 
— later models replacing obsolete equip- 
ment and entirely new devices being 
introduced — which is done ns a matter 
of routine. 

Upon ari'ival, flown-in planes are 
taxied to the head of the "line” but 



Moving backward from station No. 1 (where engine, center wing section, and fabric 
were removed) fuselage comes down to the welded frame in second station of Southwest 
Aircraft’s mass production aircraft and engine overhaul station at Phoenix, Ariz. 
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before entering' are given a “job mini 
ber" which is attached to each part as 
it is removed. These numbers assure 
each part being kept in its proper place 
during progress through the several sta- 
tions it traverses before ultimately 
going back on the same plane in rcas 

Weather permitting — which it gener- 
ally does the year around here at 
Phoenix — initial dismantling is done 
before the ship actually enters the No. 
1 station. Just outside the doors t i 
that station, gasoline and oil are drained 
and wings, empennage, and cowlings 
are removed. 

Entering the line tail foremost the 
plane's propeller, engine, center wing 
section, tanks on the firewall, and in- 
strument panel are removed and sent 
to separate departments for complete 
di i e bly i leaning, inspection, repair, 
and reassembly. 

At Station No. 2 of disassembly, cov- 
ering. wiring, controls, tubing, kindine 
gear, and tail wheel are removed, leav- 
ing the fuselage merely a welded frame. 

Experience has taught one thing in 
particular that may be of value to 
those called upon to set up such a 
system in the future. We have found 
that a small, well trained disassembly 
crew is more efficient than a large, un- 
trained group. And, as in most air- 
craft work these days, both women and 
men can handle these jobs satisfactorily. 
We have also found that holding to a 
rigid order of disassembly expedites the 
work. No deviation from this order is 
permitted because it would interfere 
with efficiency and interrupt the (low of 
parts to their separate overhaul depart- 
ments. 

"It is important to the timing of the 
entire operation that parts are made to 
(low from disassembly promptly after 


they arc removed because of the widely 
varying lengths of time required for 
their complete disassembly, cleaning, 
inspection, reconditioning, and reassem- 
bly in the plane. It is also good prac- 
tice to have parts taken away from the 
disassembly stations promptly to avoid 
confusion anti the possibility of dani- 

After disassembly, the fuselage struc- 
ture, fairings, and all other metal parts, 
are sent to the cleaning department. 
There they are immersed in vats con- 
taining a solvent (Kelite) following 


which they undergo a live steam treat- 
ment to remove all paint. When thor- 
oughly clean and dry they arc spray 
painted and sent to primary assembly 
or to temporary storage in that depart- 

Any metal part in need of repair or 
replacement, a fact established during 
the inspection which follows cleaning, 
but before repainting, is routed to the 
steel parts of the sheet metal parts 
department, where welding or replace- 
ment is done before the part is routed 
( Turn In pnge :!78) 
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MAINTENANCE 



Controlled Maintenance 


United Air Lines' routing-control 
plans ahead for efficient use of 
today's limited equipment, giving 
more miles with fewer ships and 
an even distribution of work. 


L Kb maintevasck as practiced by 
United Air Lines is based on a sys- 
tem which provides for regular checks 
up to 725 hr. at any of several major 


Periodic check at LaCuardia Field. Proper 
routing of planes makes it possible to plan 
ahead for an even distribution of work, 
labor, and materials. 


service stations, with all overhaul and 
major repair sent to the Wyoming cen- 
tral overhaul base. The regular refuel- 
ing and service check is done at all stops. 
The other checks under 725 hr. are per- 
formed at the major service stations at 
New York, Chicago, and San Francisco. 

On such a widespread system it is im- 
portant to establish a communications 
chain which can transmit quickly and 
accurately reports of all work performed 
on any ship, so that each station can be 
kept posted on the condition of every 

The source of this information is the 
trip record, which is made up in dupli- 


Inspection forms hung on wing racks keep 
labs on progress of the check. Each item is 
initialled as done and copies sent to central 
office in Chicago to be dispersed to Wyoming 
and all stations of chain, so that all stops 
will know what repair work has been done. 


cate. All work done on any ship for 
any given trip is noted on this form 
with initials of mechanics involved. Im- 
mediately upon completion of trip, the 
duplicate is sent to the central offices at 
Chicago, where a daily maintenance 
transcript is made of all trip records 
received, aud these are dispersed at once 
to all stations of the chain. Four days 
is the average interval between time of 
receipt at Chicago and arrival at the 
other stations. 

All maintenance bases have airplane 
and engine inspection forms, showing in 
detail all parts to be checked at each 
check-interval by line mechanics. As 
work is completed, items are initialled 
on the forms, of which one copy is re- 
tained for a station record and another 
sent to the division office to be relayed 
in, and checked with, the trip record. 

Still another form is used to report 
on delay or mechanical failure. This is 
dispatched to Chicago where the engi- 
neering office can decide on what cor- 
(Turn to page 346) 

Cleaning up a» Chicago. Work stand, 
designed and built at this base, has a drain 
pan under grill to keep oil off hangar floor, 
which Chief Mechanic Mossman maintains 
scrupulously clean. This is an important 
factor in tire up-keep. 
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PERFORMANCE 


CONTROL* 


1 rl t AIK 



A carrier makes ready for its swift, surprise kill. From the first revolution of the 
plane's Hydromatic propellers everything depends upon precision, split-second 
performance. The craftsmanship of millions here at home is pitted against the 
foe. With lives and battles at stake, there cannot be a failure of a single part! 

PESCO motor driven 
Hydraulic Pump for 

propeller feathering. |n Aircraft Hydraulics, Fuel Pumps, 

Air Pumps, Related Accessories... 

PERFORMANCE 

DIVISION BORO-WARNER, CLEVELAND. OHIO 









To our principal customers — the Axis — our 
doors are always open for business . . . 
every day, including Sundays and holidays. 
Offices are conveniently located in all 
principal iumping-off places of the world. 
Select merchandise available at all times. 

AIRCHOX COMPANY, Division of 


nCE 


No priorities necessary on explosives and 
hot steel. Drop shipments promptly made 
on short notice. No order too small or too 
large. Rates very reasonable. Courteous 
representatives will call. Itinerary includes 
Japan, Germany and Italy. VVe deliver! 

General Offices, 8 So. Michigan Ave., Chicago 


MAKERS OF THE WORLD'S FINEST PARACHUTE AND BELT HARDWARE 



Propeller Dolly 

Used by Chicago & Southern 

• With provision for two propellers, this unit is 
nsed for both storage and transport. Front caster 
wheel has a brake shoe which is disengaged when 
towing tongue is lowered to horizontal position. 
It is engaged by locking the wheel when in 
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• For greater convenience in assembling engine 
rear sections, this stand will handle cither Pratt & 
Whitney 1830 or Wright 1820 engines, by use of 
adapters. Sketch at right: A Pratt & Whitney 
rear section in place. Any position about hori- 
zontal axis can be obtained and held by adjust- 
ment of nuts at each end, while height and circular 
adjustment is afforded by hand screw below. 
Sketch at left shows adapters in place which 
accommodate Wright engine, with addition of drip 
pan or small parts rack underneath. Stand was 
designed by E. R. Moore, superintendent of over- 
haul at Braniff. 
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Hearing Washer Used 

In Pan Amerlean Instrument Overhaul 



AVIAtlON'S 

^^-maintenance 

NOTEBOOK 


• This washing machine is designed to clean small 
ball bearings without removing them from the race. 
Assembled by J. Potrato, chief of instrument repair 
at Pan American’s N. Y. base, it comprises a cnbine 
having a benzol reservoir in the bottom covered bj 
a fine mesh copper screen, a small electric circulat- 
ing pump, and an automobile oil purolator foi 
filtering the benzol. The three fixtures which hold 
the bearings to be washed retract at center and 
clamp down on the hearing by means of springs 
Pine spirally bored holes within fixtures send benzol 
through the bearing race at an angle imparting 
continuous circular motion to balls, assuring thor 
ough cleaning. Hand cleaning of such bearings is 
time consuming and less efficient. 


UAL Tube l ulling Fixture 

• An addition to the “miter cut- 




Fuel Quantity Teat Panel by United 

• Designed by United Air Lines instrument department, 
this unit tests all component parts of the DC-3 fuel gage 
system, including right and left tank uuits, indicators, 
stroke adjustment assemblies, and voltage compensators. 
Tank units arc moved up and down by hand against limit 
stops representing average position of top and bottom of 
tanks, with indicators observed for calibration and smooth- 
ness of operation. Duplicate equipment is provided on 
panel for each part to be tested, and two way switches put 
either unit in circuit. Voltmeter indicates either battery 
input voltage or compensator output voltage, by use of 
switch. Clamps and connectors provide easy attachment 
of assemblies. 
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Producers of floor board assemblies, 
compartment doors, navigators tables, 
bomb bay doors, rifle racks, radio tables, 
bombardier seats, plywood wings, con- 
trol surfaces, hydraulic press stampings, 
ond many other products for war service 
on land and sea ond in the air. 


WEBER SHOWCASE & FIXTURE CO. INC. 

5700 AVALON BLVD., LOS ANGELES, CALIF 
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l*or table Tachometer 

Test Cart Used by TWA 

• Incorporating essentially the same 
units as the shop set-up, this outfit 
consists of an 1800-rpm. synchron- 
ous speed motor driving a variable 
speed transmission, controlled by 
handle outside, coupled to a strob- 
oscope. This accurately indicates 
speed of a flexible tachometer drive 
shaft, which is hooked up to tacho- 
meter generator or tachometer' be- 
ing tested. An electric generator 
type tachometer tells operator the 
approximate speed, while strobo- 
scopic flasher indicates rpm. with- 
in plus or minus 1. It will handle 
full range of speeds required by 
modern engines. And motor, with 
master tachometer, is reversible to 
handle all types to be tested. 



June, 1943 


VIATION, June, 1! 


AVIATION, 




feif jbcuf 

A-P YELLOW CLOUD 


Hand-held, High -Vis 
Smoke Signal. Disp 
25 Seconds Maximum. 


/JwulaJUe Only 'Ih'uuujU 

Qao&uune*d A<je*tcie4. 


MILITARY PYROTECHNICS 
MERRICK, L. I., NEW YORK 


A-P PISTOL ROCKET 

MARK H 

RED PARACHUTE FLARE 

Minimum Altitude 700 feet 
Fired from Standard 1.5 
calibre pistol. 
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Pacing our bomber formations over great distances . . . fast 
enough and powerful enough to smash up any Axis attempt at 
interception . . . high altitude convoys of long-range Republic 
P-47 Thunderbolts — potent 2,000 h.p. fighters— extend 
America’s striking power. 




J 


REPUBLIC AVIATION 


REPUBLIC AVIATION CORPORATION ... FARMINGDALE, L. I., NEW YORK — EVANSVILLE, INDIANA 


Aik Mastery 



Excellence 
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Designing Gun Turrets 
As Integral Part of Aircraft 

ran in 


Concluding our series on British experience with power-driven gun units, 
this reveoling article covers developments by Boulton Paul Aircraft, Ltd. 


MILITARY 



TP HE ARMAMENT Consists of . . . ” 

X states a paragraph usually ap- 
pended to the description of an aircraft 
— but no indication is given of the inten- 
sive research and development behind 
the design of modern power-operated 
gnn turrets or of the continuous efforts 
to improve their offensive and defensive 
strength. 

Since the early days of the manually 
operated Searff ring, aircraft armament 
has become a highly specialised branch 
of engineering and can be considered 
comparable to such developments as re- 


tractable landing gear and the automatic- 
constant speed propeller. 

The last war saw the advent of syn- 
chronizing gear for fixed forward guns, 
the Searff ring, and other 
hand-operated mountings for 
open cockpits. Such units 
remained standard equip- 
ment for years — until in- 
creasing aircraft speeds 
made the exposed gunner’s task of op- 
erating his weapon so difficult it became 
necessary to provide him with some form 
of protection and powered assistance. 


Pressure 

regulator 


Among the first to realize the import- 
ance of this new development was Boul- 
ton & Paul, Ltd. — later to become Boul- 
ton Paul Aircraft, Ltd. — which intro- 
duced the first power-operated turret 
ever to be fitted on a bomber. This 
initial turret, designed for installation in 
the nose of the Overstrand twin-engine 
bomber, was operated by compressed air 
and housed a single Lewis gun. 

Compressed air operation, however, 
had several disadvantages, not the least 
of which was supply, resulting in severe 
limitations of operating periods — pe- 
riods which had to be followed by some- 
what lengthy intervals for recharging 
air bottles from an engine-driven com- 
pressor. 

This system was abandoned in favor 
of an electro-hydraulic system, selected 
for reasons of compactness and sim- 
plicity, with sensitivity of control and 
response in addition to operation and 
installation advantages. 

One of the most important features 
of this design is that the hydraulic sys- 
tem is confined to the rotating portion of 


Control 
column and 
armature 
switch 


Hydraulic 

generator 


Hydraulic 
motor and 
reduction 
gear 


elevation 

ram 


Hydraulic 

pipes 
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Fig. 2 


the turret. This eliminates difficulties 
of transmitting high-pressure fluid from 
the power source through continuously 
rotating joints. In practice, the highest 
pressures used with any degree of suc- 
cess have been on the order of 300 psi., 
but even such applications seldom re- 
main free from leaks for any length of 

One consequence of using low pres- 
sure is the need for large diameter pipes 
with associated troubles of space wast- 
age, due to the large bend radii required. 
The Boulton Paul system, however, 
avoids this trouble, along with others 


such as pipe dilation, differential ther- 
mal expansion between pipes and fluid, 
and leakages and fractures caused by 
vibration. This latter benefit results 
from the short pipe lengths and the 
ability to bend them to conform with 
adjacent structures to which they can be 
adequately cleated. 

The whole of the power units are built 
into the turret, leads for electric power 
and other services being taken to a slip- 
ring unit on the axis of rotation. In- 
stallation, therefore, consists only of 
lowering the turret into position, lining 
up, bolting and coupling electrical serv- 


oxygen supply. Thus, all ground tests 
and adjustments can be made before in- 
stalaltion in the aircraft, aud a mini- 
mum of time is required to remove and 
replace a damaged turret. 

An outstanding operational advantage 
is that power is used only when required, 
and there is no appreciable difference in 
speeds either up or down wind. The 
turret control handle incorporates a grip 
lever or “dead man’s handle” which, 
when depressed, energizes the electric 
motor. Since this operation is naturally 
performed only when the gunner wants 



Pump at No Output 


Inlet " 
port- 

Pump Slide Pump Slide Pump Slide 
Displaced to Left Concentric Displaced to Right 
ACTION OF ROTATION PUMP SLIDE. 




rotating 


Azimuth driving gear 
Turret fixed ring 



and cases 
through 
hollow gun 

support 
to empty 
cartridge 

container 


Ammunition 
guide 
roller 


Fig. 4 


Fig i 



Adjuster 


is consumed when the turret is idle. A 
typical power control system is shown 
in Fig. 1. 

The hydraulic generator incorporates 
relief valves, set to a blow-off pressure 
which at full output from the generator 
limits its power to that obtainable from 
the electric motor. There is, therefore, 
no danger of either the electric motor 
or the hydraulic generator being over- 
loaded. Movement of the control handle 
imparts stroke to the generator pistons, 
the power output being proportional to: 

1. Stroke imparted, which governs the 

2. Pressure built up in the hydraulic 
system (up to a maximum blow-off pres- 
sure), determined by the external re- 
sistance to turret movement. 

It can thus be seen that for any turret 
speed the power output from the hy- 
draulic generator, and consequently 
power input into the electric motor, is a 
function of turret speed and of the 
pressure required to overcome external 
resistance to turret movement at any 
instant. This is limited, of course, to 
the maximum determined by the setting 
of the blow-off valves, and the speed 
of the turret is virtually independent 
of turret movement upwind or down- 

' n,l “!e it is impossible to give a fully 
detailed description of the whole range 
of turrets developed by Boulton Pajil, 
there are features associated with the 
various types which are of interest. 

As shown in Fig. 2, the hydraulic 
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Bad news from Baltimore — for fhe Axis! These Martin 
medium bombers, built for the R. A. F., are extremely 
versatile — sowing devastation far and wide over "der 
Vaterland" while proving adept at fighting their way 
out of tough spots when necessary. Just as tough and 
durable are the RBC Aircraft Needle Bearings with 
which they are equipped, operating with high effi- 
ciency under the most severe service conditions. 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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pumping unit (known as the generator) 
comprises two separate pumps. One is 
connected in a closed circuit to a hy- 
draulic motor for turret rotation, the 
other is connected by a similar circuit 
to a hydraulic ram for elevation and 
depression of the guns. A pressure 
regulator is interposed in the pipe lines 
to and from the gun elevating ram, its 
purpose being to provide a hydraulic 
lock on the guns in elevation and depres- 
sion, and thus prevent gun creep. 

The cylinder block of this hydrnulie 
generator, shown in Fig. 3, comprises 
two banks of five cylinders of fa-in. 
bore, formed radially about the central 
vertical bore. The cylinder block is of 
phosphor bronze, and ease-hardened 
steel pistons arc used. The outer ends 
of these are domed and are held cen- 
trifugally in engagement with a shallow 
groove, formed in the inner race of a 
ball bearing slide ring surrounding the 
pistons. Movement of this gives stroke 
to the pump in either direction. The 
whole generator mechanism is contained 
in a magnesium alloy casting, which also 
incorporates built-in make up or suction 
valves and adjustable blow-off valves. 

The cylinder block is the driven mem- 
ber of the generator and rotates on a 
fixed steel spindle having two opposed 
ports for each cylinder bank. Each of 
the control rings slides in guides in the 
generator casing and has a range of 
movement of 0.13 in. to either side of 
the central position, concentric with the 
cylinder block. In operation the pis- 
tons, in addition to oscillating in their 
respective cylinders, also have a rotary 
motion. This is due to a very slight 
offset of the point of contact between 
piston crown and grooved track in the 
ball race. This combination of sliding 
and rotary motion has the effect of 
equalizing wear and preventing line 
scoring of pistons and cylinders. 

The control slides for the two pumps 
are connected to a control handle. 
Movement of this to left or right affects 
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the rotation pump and results in turret Action of the generator is shown in 
rotation in the same sense. Movement Fig. 3, where only one pump is con- 

of the handle backwards or forwards sidered. With the control in the central, 
affects the other pump and results in or neutral, position, the eontrol slide 
elevation or depression of the guns. ( Turn to page 343) 



Ammunition drive sprocket 
top right gun 
Brake sprocket 
top left gun 


ating lever bottom left gun 
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Time Flow of a Steel Order 


S ince “steel carries the longest pro- 
duction time schedule of any prime 
material,’’ the Material Distribution 
Branch, AAF, Dayton, Ohio, under the 
direction of Lt, Col. A. E. R. Petcrka, 
has prepared the accompanying time 
flow chart to show manufacturers when 
to place orders to get deliveries at the 
desired time. Without considering 
crowded mill conditions, it may (for 
example) take seven months to obtain 
standard AN bolts. 


Top section of the chart shows steps and 
time necessary to place order and have it 
included in melt schedule approved by WPB. 
Delivery dates (bottom section) depend 
upon type of material ordered. Cold- 
drawn, heat-treated bars obviously 
take longer to ship than forging bars 
and billets. 

“The Material Distribution Branch,” 
says Col. Peterka, “is designed to help 
manufacturers get the right type of 
steel in time to maintain production. 



MILITARY 


But no one can help the manufacturers 
using aircraft alloy steels as much as 
they can help themselves — by taking 
these time cycles into consideration be- 
fore the order is placed.” 





North American P-51 
Has Novel Design Features 

Laminar flow wing, structural aluminum engine mount, small 
cross-sectional fuselage — are all incorporated in fighter, pro- 
totype of which was test flown within 120-day schedule. 




Prototype of the North American P-51 Mustang flight within 120 days of beginning of preliminary 

fighter (left) on which design and construction design. Dive bomber version (right) is being built on 

details have just been released, made its first test same production lines as fighter. 


FLYING EQUIPMENT 


O NE HUNDRED AND TWENTY DAYS front 
the beginning of preliminary de- 
sign to delivery of the first plane — 
completely designed for quantity pro- 
duction. This was the record established 
by North American Aviation on its P-51 
Mustang. 

Although large numbers of the type 
have now been in action for some time, 


and a dive bomber version has already 
gone into production, design and con- 
struction details have just been re- 

Thc race against time began in Apr. 
1940, when the British Purchasing Com- 
mission opened negotiations with North 
American for production of a fighter 
plane incorporating all the combat 


knowledge gained to that time by the 
RAF, the AAF, and the company. The 
commission originally asked that North 
American build a fighter type already in 
production, but J. L. Atwood, NAA 
vice-president, sold its members on the 
new craft, which didn't yet exist. 

To complete the design, for which 
more than 2,800 original drawings were 



Out where the "fighting front" becomes grim reality instead 
of a glib phrase, E'L units are powering the"Walkie-Talkie" 
that serves as the voice and ears of our advance forces. 

It’s a marvelously efficient two-way radio, of course. 
But the Signal Corps knew that it couldn’t be the useful. 


Behind this and other E-L power supply achievements 
arc years of intensive development of the technique of vi- 
brator type power supplies, and the most extensive research 
anywhere on power supply circuits. They have not only 
produced amazing advances for many military purposes. 





Despite design-production schedule allowing but 120 days. North 
American engineers decided on laminar flow wing, never before 
used. Final foil, however, was quite different from that developed 
by NACA, to which NAA engineers give full credit for research 
work. Note flush riveting by which aluminum alloy skin is attached. 
Well for fully retractable main landing gear is at lower right. 


P-51’s full cantilever, stressed skin wing consists of two panels 
bolted together at center. Main and rear spars are flanged aluminum 
alloy; remainder of wing structure consists of extruded stringers 
and pressed ribs. Although designed in remarkably short time, 
plane was set up for quantity production methods. Here fuselage 
is lowered into position for mating with wing during production. 


reliable instrument it is, unless it had a power supply that 
would keep it operating, under all conditions . . . whether 
in the destructive heat and grit of the desert, the paralyz- 
in'" arctic cold, or the corroding humidity of the jungle. 

Such a power supply did not exist until Electronic’s 
engineers designed a special, high-voltage vibrator power 
supplv, combined with storage battery, in a single, incred- 
ibly light and compact unit. 


...and Products Can Serve YOU When Peace Comes! 





but promise revolutionary Denents 101 products oi peace. 

Wherever electric current must be changed, in voltage, 
frequency or type — for war or peace — E-L Vibrator Con- 
verters will give the same outstanding service that has 
singled them out for battle duty today. 





Laboratories, inc 


E-L ELECTRICAL PRODUCTS- Vibrator Power Sop- 


234 


AVIATION, June, 1943 




Board* and volunteer in the Air 
Corps Enlisted Reserve. If you 
pass physical and mental exam- 
inations, after you become 18 
you’ll be assigned for prepara- 
tory training leading to appoint- 
ment as an Aviation Cadet. 
Enlistment under 18 requires 
parents’ or guardian's consent. 
If accepted for Aviation Cadet 
instruction, you will not be able 
to choose your school, but we 
hope you may be with us at 
Ryan. Wherever you are sent, 
be assured that you will receive 
the world's finest flight training. 


If you are 1 8 to 26 years old, 
inclusive: 

( 1 ) If not yet called for induc- 
tion under Selective Service, 
apply now at the nearest Avia- 
tion Cadet Examining Board. 
No school or college credits re- 
quired. If you pass physical 
and mental examinations you’ll 
be instructed on further proce- 

( 2 1 If you have been called for 
induction, you can't apply di- 
rect. But after induction in the 
Army, you may apply for Avia- 
tion Cadet training after you’re 
in the ranks. 

If you are 17 but not yet 18: 

(31 You can go now to your 
Aviation Cadet Examining 


RYAN SCHOOL OF AERONAUTICS 

Headquarters, San Diego, Cal. 
Hemet, Calif. Tucson, Arizona 
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made, Chief Design Engineer Edgar 
Sehmncd divided the work among spe- 
cialized engineering groups, who worked 
with skeleton specifications made up 
from sketches and verbal instructions. 

Despite the time limit, North Ameri- 
can decided to use a laminar flow wing, 
even though this type had never been 
used before. Although the laminar flow 
section designed and wind tunnel tested 
by the NACA— to which XAA engi- 


Specifications and 
Performance Data 



made landings extremely difficult. A 
conventional windshield, placed at a 40- 
deg. angle to horizontal line of flight, 
was then installed. 

The cockpit itself is under a flush 
type canopy with an upper and right 
side section hinged to open for pilot's 
entrance and exit. Sliding windows 
are built into both side sections, and 
(Turn to page 361) 


■leers give mil cram tor re-emeu — was 
used as a basis, the P-51 wing section, as 
finally perfected, differed considerably. 

Of full cantilever, stressed skin con- 
struction, the wing consists of two 
panels bolted together at the center 
plane of the fuselage. Both main and 
rear spars are flanged aluminum alloy 
sheet construction, with Hap and aileron 
hinge supports mounted on the rear 
spar. Remainder of the wing structure 
consists of extruded stringers and 
pressed ribs, with skin covering of 
aluminum alloy. Fuel tanks are located 
between the spars on both sides of (be 
centerline, with a structural door in the 
under side of each wing section to facili- 
tate their installation and removal. 

Next to the laminar flow wing, North 
American engineers consider flic out- 
standing factor in the P-51's aerody- 
namic efficiency to be the fuselage, which 
lias wlmt is believed to be the smallest 
cross-sectional area ever put behind an 
Allison engine. 

In keeping with size and shape of 
the fuselage, a new idea was tried in 
the form of a semi-spherical, molded 
plastic windshield. Wind tunnel tests 
delighted the engineers, but flight tests 
proved tough on pilots, for the curved 
glass distorted ground appearance ami 
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Three ways to speed parts production with 


Cessna Develops 
\ e« Cargo Plane __ 

FLYING EQUIPMENT 

"Loadmaster" makes first flight less than six months after beginning 
of design; craft is built largely of non-strategic materials. 



Most recent addition to America's swiftly 
growing list of air cargo carriers is Cessna 
Aircraft Co.’s new Loadmaster, shown here 
on first flight, which was made less than 
six months after preliminary design was 
started. Constructed largely of non- 
strategic materials, craft was designed for 
quantity production. Fuselage is of welded 
steel tube construction, fabric covered, and 
wings are plastic-bonded plywood, also 
fabric covered. Plane is powered by two 
600-hp. P. & W. engines. Performance 
figures arc restricted, but Loadmaster is 
reported to have especially quick take-off, 
fast climb, and short landing run. 


]y[olded 

]y[icarta 


1. ELIMINATE MACHINING — 

by designing more parts for molded Micarta you can 
eliminate or materially reduce the amount of machining 
that must be done in your plant or in plants supplying 
machined parts— thus clearing the decks for production 
of other parts that can only be produced by machining. 

2. ALLOCATE THE WORK — 

the molding of Micarta can be done — in fact must be 
done — in Westinghouse’s own plants. All you need to do 
is to work out designs with the help of Westinghousc 
specialists — then turn your production headaches over to us. 

3. RELIEVE CRITICAL SHORTAGES — 

delays caused by shortages of aircraft metals or other 
materials can frequently be relieved by making the part 
from molded Micarta — as the two pieces shown here amply 
demonstrate. Formerly they were die-cast in one of the 
hard-to-get materials. In Micarta, performance is com- 
parable in all respects to former materials. 


MANY AIRCRAFT PARTS 

such as Fairleads, Control 
Pulleys and Control Quad- 
rants, are now being made 
economically from molded 
Micarta. 
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RCRAFT MICARTA 


N ewest development in the rapidly 
expanding cargo plane field is the 
Loadmaster, developed by Cessna Air- 
craft Co. Designed for “rapid and 
relatively inexpensive production,” the 
craft is constructed almost entirely of 
non-strategic materials. 

A high-wing monoplane, the Load- 
master is powered by two 600-hp. Pratt 
& Whitney engines housed in nacelles 
slung beneath the wing. Performance 
data are restricted, but the plane is re- 
ported to take off after an unusually 
short run, an important factor in use 
of such craft in battle areas where 
ground facilities may be limited. 

Main wheels of the landing gear re- 
tract into the engine nacelles and are 
completely enclosed by fairing in the 


retracted position. The steerable tail 
wheel is not retractable. 

Fuselage is of welded steel tubing, 
fabric covered, and wings are plastie- 
bonded plywood spars, ribs, and skin, 
fabric covered. Both materials and 
construction methods are similar to 
those employed in production of Cess- 
na’s twin-engine AT-17 Bobcat and 
Crane, advanced trainers now being sup- 
plied to the Army Air Forces and Royal 
Canadian Air Forces, respectively. 

Dwane and Dwight Wallace, execu- 
tive heads of Cessna, point out that the 
Loadmaster has definite postwar poten- 
tialities. Quick take-off, high rate of 
climb, and short lauding run charac- 
teristics, they explain, make the craft 
especially suitable for operation in high 


mountainous regions where small fields 
and rarefied air make operations diffi- 
cult. These same characteristics should 
also enhance the Loadmaster's value in 
postwar operations as a feeder line 
cargo carrier. 

Hawker Typhoon "Unwrapped" 

Birmingham, Eng. (Special to Avia- 
tion) — Indicating both a compilation 
of combat experience and ironing out 
of design and production “bugs,” de- 
tails of the new Hawker Typhoon 
fighter have been released by the British 
Air Ministry. The Typhoon has been 
in service with the RAF for some 
months, but details have been withheld 
because of secrecy surrounding its Na- 




Details just released on new Hawker Typhoon lighter show, 
Allies have another plane in 400-mplt. class. Note extremely wide 
tread of landing gear which, in appearance, greatly resembles that 
of Nazi’s Fockc-Wulf 190," "With inboard fairing completely enclos- 
ing wheels in retracted position. Unusually large duct imme- 
diately behind propeller houses both air intake and engine coolant 
and oil radiators. This duct gives plane radial-engine appearance, 
so special markings under wing are added to help distinguish it 


IhOi'h Comhtn, Photo* 

from Fockc-Wulf 190 during recent action on the European front. 

Seen in flight from the side, Typhoon resembles its predecessor, 
the Hawker Hurricane except that newer craft does not have 
“broken back” characteristic. Three-quarter view reveals large 
air duet beneath engine which, because of greater frontal area, 
appears stubbier. Span is 41 ft. 7 in; length is 31 ft. 11 in; and 
height is 15 ft. 31 in. 
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Here's What You’re Fighting For 


. . . your way of life! Every man interprets it a little diffei 
but to us all it means a car, a radio, a refrigerator; the ri 
those things that make our daily life pleasanter, more c 
nient, more exciting. Today Weatherhead plants are proc 
vital parts for planes, tanks, ships, trucks and munitions 
rate of millions every twenty four hours. The coming of 
will find us prepared to join with you in building the d' 
goods all the world will want from America as well as 
strange new devices that are even now being born in th( 



Weatherhead 

THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers oj vital parts for the automotive, aviation, 
refrigeration and other key industries. 

Branch Offices: Detroit, Los Angeles, New York and St. Louis 

L. ^ 
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A PLUS 


IN PLYWOODS 


QUPPLYING the aircraft industry with quality 
^ plywoods of regular and special types of con- 
struction is only one important part of the service 
rendered by TECHNICAL PLY-WOODS. 

Equally important is the specialized knowledge 
of its personnel as to plywood possibilities in plane 
production and the development of new types to 
meet new requirements. 

That this combination of experience and material 
appeals to designers, engineers and production chiefs 
is proved by the fact that TECHNICAL PLY- WOODS 
products are to be found in almost every major 
aircraft production program. 

This PLUS in plywoods is yours for the asking. 
Write for further information and technical data 
. . . without obligation. 

TECHNICAL PU,Wo*t& 

Panels and Fabricated Plywood Parts 

228 NORTH LA SALLE STREET • CHICAGO, ILLINOIS 

JAMES R. FITZPATRICK, Director A. N. CARSTENS, Associate 


CHARLES 6. ROBIN 



TECHNICAL plyWood*. 



fittings 


hydraulic 



This new 64-page catalog describes, illus- 
trates, a'nd gives engineering data on 
over 600 hydraulic fittings, manufactured 
of brass and aluminum alloys. Sections are 


devoted to Air Corps, Army-Navy, and 
Naval Aircraft Factory series. Write today, 
on your firm letterhead, please, and this 
catalog will be rushed to your desk. 


America* Screw Product* 


7000 AVALON BOULEVARD 


LOS ANGELES, CALIFORNIA 
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CAP Is Transferred 
To War Department /a _ 

Under-Secretary Lovett announces that all activities assisting war CIVIL OPERATION 
effort will be continued. Landis praises past performances. Lt. Col. AND TRAINING 
Johnson expected to retain post as commanding officer. 


Transfer of Civil Air Patrol from the 
Office of Civilian Defense to the War De- 
partment by executive order of the Presi- 
dent will have little effect on personnel 
and operations and is expected to ease 
the problem of obtaining parts, accord- 
ing to official statements. 

CAP will continue to be an auxiliary, 
not a branch, of the Army under the 
direct control of the commanding gen- 
eral, Army Air Forces. Immediate di- 
rection of patrol activities will probably 
remain under Lt. Col. Earle L. Johnson, 
who was appointed national commander 
je Mar. 1942. Members, although obliged 
to perform Army assignments, will not 
be required to take the soldier's oath. 
They will perform substantially the same 
tasks as before, according to a letter 
written OCD Director James II. Landis 
Ijy Robert A. Lovett, assistant secretary 

"It is our intention,” Mr. Lovett 
stated, "to continue to make use of CAP 
in every field where the expense in men, 
money, and materials is justified as part 
Of the over-all war effort, including in 
that objective the importance of increas- 
ing the flying experience of a large num- 
ber of civilians and stimulating and 
developing interest in aviation among 
all our citizens, particularly the younger 

The parts situation, OCD pointed out, 
is likely to be automatically relieved by 
the shift in command. Althuugh CAP 
active duty planes have been granted 
priorities, the Army has naturally ab- 
sorbed most of the available supply: 
members have not been allowed to draw 
on military stores. 

The War Department, in announcing 
that no changes were contemplated m 
administrative or operating methods, 
clarified the parts prospect by saying 
that the AAF will continue to give CAP 
planes based at Air Forces installations 
both operating and maintenance assist- 
ance. Administrative and operating 
costs and allowances for military mis- 
sions will he assumed bv the AAF. “Use 
of CAP planes is expected to continue 
so long ns the supply of replacement 
parts docs not divert critical materials 
from more immediate needs,” the Army 
statement said. 

"Most CAP missions have been un- 
dertaken at the request of the armed 



Lt. Col. Earle L. Johnson joined CAP when 

tional commander in Mar. 1912, and will 
probably coniiniie lo hold the post under 
War Department direction.' 

services, which will continue to avail 
themselves of these activities whenever 
the occasion arises. No reduction in the 
extent of the anti-submarine patrol is 
anticipated at the present time.” 

The regular three months’ tours of 
duty on anti-submarine and southern 
frontier liaison patrol and two weeks’ 
on courier services and other missions 
for the armed forces will be continued 
along with the flexible policy of allow- 
ing the member to choose the service 
period most convenient to his civil obli- 
gations. Forest patrols and industry 
courier services will also be retained. 

Mr. Landis took occasion to sum up 
the work of the patrol in his announce- 
ment of the shift, which he called the 

result of the “almost unprecedented ac- 
complishment of building in a little more 
than a year a volunteer civilian organi- 
zation of such value lo the Army that it 
has been made part of the nation’s mili- 
tary establishment. 

“The loyalty, courage, and devotion 
of CAP members, plus a sound nation- 
wide organizational structure, have done 
the job which many felt could not be 
(lone — the welding of a group of civilian 
volunteeers with civilian equipment into 


a force of military usefulness and 
effectiveness. 

“We are proud of the fact that the 
decision to transfer CAP to the War 
Department was not because of any- 
thing CAP had failed to do, but, on the 
contrary, is recognition of the very 
real achievement of developing in a 
little more than 17 months an organiza- 
tion composed of more than 73,000 civil- 
ian volnnteers, which is of such military 
value that the Army wants to make it 
part of its own organization.” 

Poor Piloting Responsible 
For Most Plane Accidents 

“Faulty technique and carelessness 
still head the list" of causes for most 
non-carrier accidents studied during the 
first half of last year by the Safety 
Bureau of the CAA, says the Civil Acro- 
inrulics Journal. “Power plant failure 
and weather run third and fourth,” it 
reports. 

The trend, however, is downward. 
There were 57fi fewer accidents while 
there were 58,000 more pilots and stu- 
dents. Improvements were noted in re- 
duction of the number of mishaps re- 
sulting from instructional and power 
plant failure, but the greatest decreases 
occurred in getting off and returning to 
the ground. Landing accidents were 
down by 553, accounting for 544 out of 
a year's total of 1,331; taxiing mishaps 
were next most dangerous, being re- 
sponsible for 261 accidents. 

Over half the spin-stall accidents were 
fatal, making them first as life-takers 
and second only to fire in damaging 
planes. Three-quarters of the ships get- 
ting into spins never recovered to 
fly again. Nearly a third of the pilots 
involved in collisions lost their lives, and 
more than half the planes that ran into 
other things were washed out. Collisions 
ranked third among causes of death; 
structural failures were fourth. 

Curiously enough, students had more 
trouble practicing forced landings than 
actually making them, 9 percent of 
simulated landings resulting in fatal- 
ities while no one died in actual forced 
descents. 
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Mr. Gordon, 
You've Got 
Something There! 


And the curious thing is that he had! 

That incredible bandwagon is actually the miss? 
ing link between the Iron Horse and a dray horse. It 
combined the best features of a locomotive — steam — 
and a quadruped — legs! 

For a horse's legs, brother Gordon reasoned with 
stirring logic, had always been the extremity of ef- 
ficient hauling power, hence they always would be. So 
he built mechanical legs for his dream of motive 

power The spirited vehicle pranced itself to pieces, 

and Gordon’s dream was ended. 


Yet, in 1824, David Gordon had something that 
might have made mechanical history. It was traction 
that he was striving for, never dreaming that the 
wheels alone would give enough of it to pull his steam- 
driven carriage . . . while the regrettable legs on that 
hybrid hack were remarkably close in principle to the 
caterpillar-type of traction used today on tanks 
and tractors! 

This story has a modern moral. For every engine 
and every machine that runs today represents many 
failures, many successes — and many problems that 
are still in the process of being solved. And in the 
solutions of those problems lie the great discoveries 
of the future! 

Today, Jones & Lamson engineers and service men 
are working with leading technical men in virtually 
every industry and in hundreds of plants, from the 
largest to the smallest, helping to solve those problems. 
And behind them is a background of machine tool 
engineering that spans more than a century of our 
industrial history — since the days of David Gordon. 

No matter what your problem — or when — Jones 
& Lamson engineers are at your service. 

Call upon them! 



Universal Turret Lathes . Fay Automatic Lathes . Automatic 
Thread Grinders . Optical Comparators . Automatic Opening Die Heads 

MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
Profit-producing Machine Tools 
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Along the Apron 

• The Army's glider pilot training pro- 
gram has been concentrated at one field, 
South Plains Army Flying School, Lub- 
bock, Tex., where classes are being grad- 
uated every two weeks. The school is 
under the command of Col. Norman B. 
Olsen. 

Under the second Inter- American avia- 
tion training program 50 Latin-Amer- 
ieans have begun instruction under 
North American Aviation Co., White 
Bear Lake, Minn., and 75 more have 
begun enrolling for 2,000-hr. student 
mechanic courses at Casey Jones School 
of Aeronautics, Newark, N. J. The final 
85 of last year’s 484 students are due 
to become aeronautical engineers by the 
end of this year. 

Records of 300,190 flying hours with- 
out a fatal accident- have been made for 
the Flying Training Command by two 
civilian contractors, Riddle Aeronautical 
Institute, Carlstrom Field, Arcadia, Fla. 
and Southwest Airways, Thnuderbird 
Field, Glendale, Ariz. There has not 
been a fatal accident at Carlstrom Field 
since it began operations more than two 
years ago. 

Men between 18 and 26, enlisted but 
not yet called for non-combatant train- 
ing by WTS, can now make applications 
to be regular Army aviation cadets. 

To prepare young women as engi- 
neering aids, United Aircraft has es- 


tablished Pratt & Whitney aircraft fel- 
lowships of 48 weeks university study in 
mathematics, physics, chemistry, engi- 
neering drawing, metallurgy, and re- 
lated fields. 

Oklahoma state system of higher edu- 
cation has accredited Spartan College, 
Tulsa, to confer an associate in arts 
degree in aeronautical engineering. . . . 
Johns Hopkins University, Baltimore, 
and the Brown Instrument Div. of the 
Minneapolis-Honey well Regulator Co. 
are cooperating in a course in the use of 
industrial instruments and controls. 

On Patrol 

• Interpreting WPB’s liberalization of 
freeze order L-262 on renting planes for 
instructing essential students, OCD re- 
ports than “training for CAP is now 
granted official recognition under cer- 
tain conditions to be specified in detailed 
memoranda which will reach you through 
Wing channels. . . . All previous in- 
structions regarding the rental of CAP 
aircraft arc obsolete, except as pertains 
to the A category.” These active CAP 
planes are protected by priorities for 
parts and against requisition, but other's 
are still being token by War Training 
Service. 

Enlistments in CAP continue to in- 
crease. Squadrons falling below 50 mem- 

brought' up to strength within a reason- 


able time. Total membership is now 
over 73,000. 

In addition to coastal patrol work, 
New York state flyers undertook 2,201 
missions during the past year, according 
to Wing Conidr. Stuart C. Wdeh. 

“I do not believe that any group of 
Americans are rendering more patriotic, 
courageous, or beneficial service than the 
Civil Air Patrol,” said Sen. Bennett 
Champ Clark of Missouri after hearings 
on a bill to provide war injury and 
death benefits. CAP men lost on mis- 
sions, be said, “were killed just as much 
in line of duty as men killed in action.” 
Twenty men have died, 17 on over-water 
flights. Most recent fatality was 2nd 
Lt. Ben Berger, who crashed off At- 
lantic City, N. J. Members who have 
the lesser misfortune to be captured by 
the enemy will be treated as prisoners 
of war — if the rules of the Hague Con- 

The Maryland Wing has been organ- 
ized into three squadrons: Washington, 
Baltimore, and Cumberland areas. 
Among Wing officers are Maj. Arthur 
C. Hyde, commander, and Capt. E. J. 
IleVore, executive officer. 

Two planes of St. Louis Squadron 1 
supplied realism to the recent session qf 
the OCD gas specialists school, St. 
Louis, by dropping smoke and gas bombs 
on the Mississippi River levee. Kansas 
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Lircraft engine designers can now start with a clean 
sheet of paper. They can unshackle their imaginations. 

For the first time, they need not compromise their 
designs according to fuel limitations. The new Houdry 
Adiabatic Process makes possible a super-aviation fuel so 
vastly better that engines of current design cannot fully 
use its capabilities. New designs will have to be created 
— not only for engines, but for aircraft that can withstand 
the strain of multiplied power and speed. 

Improved Performance for Present Planes 
I.'ntil these super-aircraft are designed and built, this 
super-fuel will be important principally as a “blending 
agent” by which present aviation gasolines may be raised 
in quality. Even when used in this manner, it will 
result in greatly improved performance for aircraft of 
current design. 

A semi-commercial plant is now producing super- 
aviation gas by the new Houdry Adiabatic Process. Its 
entire production is reserved for testing by the armed 
forces and Houdry technicians. For military reasons, full 

HOUDRY PROCESS CORPORATION, 

Licensing Agents : — 

E. B. BADGER & SONS CO. . BECHTEL-McCONE-PARSONS CORP. 


details of the operation of this plant, and of the process 
itself, cannot be published. However, inquiries from quali- 
fied sources are invited and will be satisfied to whatever 
extent may be permitted by government authorities. 

Houdry Plants Make 90 % of 
America’s Catalytically Cracked Aviation Gas 
The new Houdry Adiabatic Process is the most recent 
development of Houdry research in the field of catalytic 
cracking. Houdry plants last year produced more than 
90 % of all the catalytically cracked aviation gas in the 
world. Belter gasoline, by the way, than is made by any 
other “cat crackers” in existence! 

Houdry Catalytic Processes and the Thermofor Catalytic 
Cracking Process are available to any and all American 
refiners without restric- 
tion, under license ar- 
rangements subject to 
approval by the United 
Slates Government. 


Wilmington, Delaware 


IE Ll'MMUS COMPANY 




AVIATION, June, 


249 



Dumo "mEmoRV" relhvs 



MECHANICAL LATC 


CH-IN • ^ t 

,-in, Elec- j 


A Dunco Mechanical Latch- 
trical Reset Relay never forgets! 

Energizing the lower coil closes the 
armature which is automatically latched 
in place until it is re-opened by ener- 
gizing the upper coil. Thus, the c, 
"remembers” unfailingly which coil 
energized, and remains in position until it 






5) and "midget” (Series 51) sizes and 
with practically any contact arrangement 
that may be required. Together with ' 
hundreds of other Relays and Timers for 
a wide variety of uses, they are described 
the 48-page Dunco Catalog and Relay Data 
Book. Copy gladly sent upon request. Please 
mention company o 


SI RUTHER5 DUIH1, Ini. 

<321 ARCH STREET PHILADELPHIA, PA. 

IET DUNCO DISTRICT ENGINEERS IN 28 CITIES HELP SOLVE YOUR RELAY-TIMER 
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Products & Practices 

This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 

INFORMATION TIPS '* i»'? «==.*„.,..»= pr.- 

vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 
your letterhead, and mail. There is no cost, no obligation. 
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COMPLETE GRINDING 
WHEEL SERVICE 

for the Tool Room 


A Few Suggested Specifications ior Tool Room Wheels 


CUTTERS — Milling cutters (plain, side, face, etc,) 
Straight or Cup wheel . . 3846-K5BE or 3846-1 1 28 L ' 
Ingersoll Cutter Grinder. . . 3846- J5BE or 3860-il 2BE " 
Formed cutters (gear, hobs, etc.) 

Dish wheel 3846- J5BE or 3846-11 (BE* 

Barber-Coteman hob 

grinder . 3860- JSBEor 3860-1 12BE" 

REAMERS 

Cylindrical grinding 50-L5BE 

Backing-off 3846-K5BE 

DRILLS — Sharpening (offhand) 

^S3 drills...^ 

Large drills 

Small drills 

Point thinning , 

TAPS 


Sellers 24" diameter . . 


Straight wheel (wet, 
Cup wheel (wet). 


36-P5BE 

60-N5BE 


. 60-N5BE 

. 60-M4L 

. 3860-L5BE 
. 60-M4L 




BROACHES — Sharpening (face grinding) 

Dish wheel 3880-K6BE or 3880-Jl 2BE* 

Backing-off 

Cup wheel.. 3860-L5BE 

THREAD CHASERS — Milled and Tapped Chasers 
Grinding chamfer (or throat). 3846-K5BE 

Grinding cutting face .... 3846-K5BE 

or 3860-J12BE" 


3846-I8BE 

or 3846-11 2BE" 
3824-I8BE 
or 3824-I12BE" 

CEMENTED CARBIDE TOOLS AND 
CUTTERS 

" 1 % (straight wheel) 3760-J7 





The Right Wheel for Each Job 

Local Engineering Service 

Informative Literature and Films 

For High Speed Steel Tools For Carbide Tipped Tools 


Alundum and 38 Alundum 
“B-E” bond grinding wheels 

(01 sharpening tools and cutters 
of high speed steels and Stellite. 

Open Structure grinding 
wheels for the jobs that require 
extra heavy stock removal or 
extra coolness of cut or both. 

Fine grit grinding wheels for 

producing the high surface finish 
that greatly lengthens cutting 


Metal bonded diamond 
wheels for the off-hand grinding 
of single point cemented car- 
bide tools. 

Resinoid bonded diamond 


ing cutters and the like. 

Crystolon vitrified wheels for 

many roughing operations and 
for plants doing only a limited 
amount of carbide grinding. 


For Dies and Molds 

Mounted Points and Mounted Wheels are available in nearly 200 
standard sizes and shapes in several abrasives and bonds. 


NORTON COMPANY, WORCESTER, MASS. 

Distributors in All Principal Cities 


metol bond) 

37100-H7 

220-850 (diamond) 
, 120-MI 00 (diamond, 


~ (cup wheel) 


Straight wheel 3860-K5BE 

Cup or diih wheel 3846- J5BE 

TOOLS (Lathe and Planer) — Offhand grinding 
Bench and pedestal grinders (coarse) 36-OSBE 


General pur 
Surface grinding (straight 
Cutter gtinding 


metal bond) 


1 3760-17 

' 100-B100 (diamond) 
t 37100-H7 

) 220-B100 (diomond) 


tier 30-O58E Hand Stoning 

1 24-PS(silicatc) Diomond hone rru-oiuu ic 

r 24-M5BE Crystolon slick 37280-N 





Why Ozalid clicks with engineers and draftsmen 


S TUDY THE cross-sectional drawing 
of an Ozalid Whiteprinl Machine 
... It tells much of the story. 

Printmaking is reduced to two op- 
erations— Exposure and Dry Devel- 
opment . . . the liquid baths, the 
plumbing connections, the driers 
which for fifty years have been a 
part of blueprinting are eliminated. 
SIMPLIFIED PRINTMAKING allows 
simplified design — and an Ozalid 
Machine is so compact that it may 
be installed right in the drafting 
room where it can be operated by 
anyone. 

What’s most important now, 
though, is the fact that the Ozalid 
Process saves thousands of man- 
hours . . . and that means a big “head 
start” in war production. When you 
want to change part of a drawing, it’s 


never necessary to redraw any line 
which remains the same in the new 
design. You merely make a trans- 
parent print of the original tracing 
. . . delete the obsolete lines with a 
corrector fluid . . . and draw in the 
new design. It’s that easy— no Van 
Dyke tieups, no photographic equip- 
ment required. 

Ozalid Whiteprint Machines are 
designed for large scale, medium, 
and occasional print production. 
Adopt Ozalid . . . and make positive 
reproductions direct from your engi- 
neering drawings, charts, and letters. 


WRITE FOR " SIMPLIFIED PRINTMAKING. " 

It shows how leading manufacturers 
save time, labor, and materials with the 
Ozalid Process; also contains samples 

maroon lines on white backgrounds. 



OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 
Johnson City, N. Y. 
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published in Aircraft Parts Catalog No. 
225 by Automotive Rubber Co., Detroit. 

Metal Parts 49 

Two-color pictorial presentation of V. 
E. Sprouse C'o., Columbus, shows firm's 
line of small metal parts, including formed 
lubes, brackets, clips, lifting equipment, 
radio chassis parts, drawn or spun shells. 

Inspection Laboratory ..50 

Fourteen types of measuring instru- 
ments, tools, gages, and optical inspection 
devices are briefly described in folder 
from George Seberr Co., New York City, 
on liniileil budget inspect bill laboratories. 


Mill Countersinkers 51 

Designed to be opera led by women, 
line ol null countersinkers made by 
Farnhain Mfg. Co., Bull', -do, for sheets, 
extrusions, and finished assemblies are 
light enough lo be moved to new factory 
locations where they need only be con- 



nected to 110-v., 50/60-cycle current 
and 80-100 lb. air pressure system. 
Various cutters will countersink holes 
from 3/32 to $ in. or larger in sheets 
up to 96 in. wide and 1J in. thick. Oper- 
n lion: Drilled hole is placed over dis- 
appearing pilot in anvil, spindle is 
stalled automatically by trigger under 
piece or by manual switch, and shoe 
descends to hold the work, followed by 
revolving cutter, dcpili being checked 
by mill spindle. Cutler makes prede- 
termined number of countersinking revo- 
lutions. Then solenoid valve admits air 
into cylinder raising holding shoe and 
spindle, and .- jet of air blows away 
chips. Model illustrated has throat deep 
enough to accommodate upper half of 
plane nose section and flat portion of 
leading edges without necessity of 
removing them from machine. Six other 
types are available, including models 
with hinged arms for working on com- 


NEW PRODUCTS 


plele assemblies in their fixtures and 
with carriage on rails for countersinking 
long assemblies and spars.— A viation, 

Milling Machine 52 

Model 4 milling machine with twin 
lead screws is in production by 
Bremacc Corp., Detroit. Unspindled 
lead screws are connected so bearing 
surface with feed nut is kept under 
tension by synchronizer sleeve to avoid 
axial play in lead screw thread shoul- 
ders. Table feeds range from J to 30 
in. per min., and rapid traverse table 
movement is 125 in. per min. Manual or 
automatic operation is provided in either 
direction for traverse anil table feeds, 
and channels in table dispose of cuttings. 
For spindle operation, main gear box, 
provided with disk plate clutch, lias high 
and low speeds. Starting button safety 
feature and clutch lever satelv lock 
allow machine to operate only according 
to specifications for each particular job. 
Switch connected to dutch lever cuts off 
lubricant when cutting is stopped. But 
coolant, which may he applied directly 
to cutter through a hose, can he left 
on. Ten-lip. motor, accessible through 
hinged cover in base of machine, pro- 
vides power, and control equipment is 



The trend is to 
warm-setting 

PHENOL-RESIN 

CLUE 

for wood spar 
construction and 
wood aircraft 
assembly 



ADVANTAGES OF 
CASCOPHEN LT67: 


Boilproof 
Non-acid 
Non-crazing 
Permits 1 Vi hrs. 

assembly 
Sets at warm 
storage (140° F.) 

• These are the reasons why this 
unique glue is receiving attention 
from leading aircraft manufacturers. 

Send for Technical Bulletin 104 
describing CASCAMITE LT67 in 
detail. Address— Casein Company of 
America (Dept. A6) 350 Madison 
Avenue, New York, N. Y. 

CASEIN COMPANY 
OF AMERICA 

rfinenaft (face 

DIVISION OF THE BORDEN COMPANY 

Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft specifications 


Latest Machine Tools 
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contained in enclosed cover on left side. 
Specifications: Table 20x72 in.; maxi- 
mum length of travel 48 in.; maximum 
distance of spindle above table 20 in.; 
maximum cross travel 10 in.;, spindle 
speeds 25 to 1,250 r.p.m.; height 64 


in.: width with table centered 72 in.: 
front to rear 02 in.; weight 10,500 lb.— 
Aviation, June, ’43. 


Rotary Shears 53 

Made in six sizes, rotary shears pro- 
duced by Kling Bros. Engineering 
Works, Chicago have attachments for 
cutting lines, openings, shapes, strips, 
flanges, bevels, etc., right- or left-handed 
on material from J to 1 in. Speeds of 
cutlers, formed of heat-treated tool steel, 
can be shifted through friction clutches. 
High-speed shafts are mounted on anti- 



For Speedy Handling of All 

Production and Servicing Operations 
on All Types of Engines 
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• Shown above are two numbers from our com- 
plete line of aeroplane engine stands, which in- 
cludes models for handling all production and 
servicing operations on all types of engines. The 
stand at the left is designed for use with inter- 
changeable mounting plates for radial engines. The 
cylinder stand at the right is designed to handle 
engine cylinders during manufacturing and serv- 
icing operations. Further information on stands for 
iy type of engine will be sent on request. 


MANUFACTURI 
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COLUMBUS, INDIANA, U. S. A. 



friction bearings and low speed have 
bronze bushings, (lea ring at back of 
machine runs in oil bath. Details and 

factnrer's Bulletin No. 243 . — Aviation, 


Hydraulic Press 54 

Operated by mutnr-d riven power unit 
which may be installed in another room 
or building, Series K hydraulic presses 
are being mamifaelnrcd by Hydraulic 
Machinery, Dearborn, Midi. They are 
available in 25-, 75-, and 100 ton sizes 
which can be adapted to capacities up to 
150 tons. Diameter of cylinder and 
length of stroke have varying ratios de- 
pending upon capacity required; control 
of operation is 4 provided by four-way 
valve which automatically cuts off when 
predetermined pressure or tonnage is 
reached. With frame of heavy castings 
bolted together by tie- rods, vertical 
power cylinder is placed above base 
platen, which measures 19x13} in. on 
75- and 100-ton models. Without power 
unit, presses occupy 25x50 in. floor 
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space. Seventy-live ton model (illus- 
trated) Ims 10-in. hole and 9-in. stroke. 
— Aviation, June, '43. 

Oil System Cleaner 55 

For cleaning aircraft oil tempera- 
ture regulators and radiators, Turco 
Products, Los Angeles, has purchased 
patent rights on TWA machine (page 
251, Mar. Aviation) and reports added 
improvements. Parts to be cleaned are 
placed in pivoting cradles which arc re- 
volved by a ratchet and paw mechanism 
attached to a J-hp. motor. Pumping 



pushes and sucks cleaning solution 
through radiators and regulators while 
they are being revolved. The manufac- 
turer also supplies special cleaning com- 
pound, Penetrol, which can be contained 
in 42-gal. reservoir in machine. Two 
tine screen baskets are provided to catch 
particles removed by solution. Depend- 
ing on condition of oil system parts, 
normal cleaning time is i to 2 hr. — 
Aviation, June, '43. 

Thread Millers 56 

•Single and general purpose thread 
milling machines have been newly de- 
signed and introduced by Hill-Bartelt 
Machine Co., Rockford, 111. Driving 
elements are completely enclosed, as are 
electrical controls and coolant system, 
with hitter two accessible through doors 
and plates. Same main elements arc in- 
corporated in both models offered, spin- 
dles being 40 in. from required floor 
space of 42ix26 in. Single purpose 
model (illustrated) uses multiple type 
thread mill for making right or left 
internal or external threads. Feed cam 
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BEX-FLEX Stainless Steel Flexible Tubing is battle-tried 
and proven — at the heart of the giant motors which 
power the Boeing Flying Fortress — on equally important 
applications on many other of our latest, largest and most 
formidable military aircraft. 

In aircraft production the adaptability of REX-FLEX 
for installation facilitates the flow of parts through manu- 
facture to assembly and speeds the convergence of major 
units into final assembly. 

REX-FLEX characteristics of light weight, strength, 
flexibility, and resistance to corrosion, heat and vibration 
are solving an ever increasing number of vital problems 
in aircraft design and construction. Like the accomplish- 
ments of the aircraft industry itself, the application de- 
velopments of REX-FLEX, considered' impossible mere 
months ago, are commonplace production line assemblies 
of Chicago Metal Hose Corporation. 

Write Jor Engineering Recommendations 

Chicago Metal Hose Corporation 

General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, III. 
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Information supplied by an Industrial Publication 


Several means are being applied industrially to save 
time and reduce fatigue of welders working on heavy 
jobs. Positioning tables, rotating jigs and similar de- 
vices for handling heavy or bulky assemblies are 
quite generally used. 

One airoraft manufacturer has adopted a similar 
idea for welders working on small sub-assemblies. 
The assemblies are light, and joints are usually quite 
accessible. But moving the assemblies by hand does 
occasion some delay. 

This is obviated by mounting the work on a small 
turn table somewhat resembling an old style potter's 


wheel. The turn table is quite simple, consisting of 
two round plates mounted on a common shaft. 

The upper plate carries the work, and is located 
at a convenient height above a work table. The lower 
plate is a few inches above the shop floor. It is posi- 
tioned so that the operator's feet rest on it comfor- 
tably. 

Thus, when the operator wishes to move the work, 
he simply "indexes" the lower table by foot power. 
The weight of his feet on the plate is, however, suffi- 
cient to hold the whole turn table steady while he is 
welding any particular joint. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 



MOLYBDIC OXIDE, BRIQUETTED OR CANNED • 
FERROMOLYBDENUM • "CALCIUM MOLYBDATE" 


Climax M o - I y b - d e n - n m 

5 0 0 Fifth Aven u e • N e w 

W m 1 & 


Company 
York City 




is synchronized with work spindle; work 
up to 3-in. dia. is held in an air-operated 
collet- chuck. General purpose machine 
feeds by cam or lead screw into single 
or multiple cutters, which have tilting 
adjustment for alignment with thread 
helix angle. — Aviation, June, ’43. 

Castings Cleaner 57 

Metal products cleaning machine de- 
signed by Alvey-Fergnson Co., Cincin- 
nati, is equipped with 36-in. wire mesh 
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• Announcements of new machine 
tools, shop equipment, and acces- 
sories are invited for inclusion in 
these columns. In writing, em- 
phasis upon aviation industry ap- 
plications of newly-marketed items 
is desirable, and wherever possi- 
ble, glossy-print photos should be 
enclosed for illustration. Manufac- 
turers should address New Prod- 
ucts. Editor, AVIATION, 330 W. 
42nd St., New York City. 


drv miscellaneous airplane castings up 
to 17x36 in. Tanks and chambers are 
constructed of J-in. plate and pumps 
and nozzles are protected by removable 
screens. Other features include solution 
thermometer, unit pump without flexible 
couplings. — Aviation, June, ’43. 

Bender Attachment 58 

Pines Engineering Co., Aurora, III., 
has added patented booster attachment, 
making possible short radius bends on 
its line of hvdraulic bending machines. 
Attachment is separate cylinder through 
which mandrel rod passes. As tube nil- 
vanees on mandrel, cylinder applies 
pressure to its rear end, thus relieves 
tension which usually limits radius of 
bend and often causes lube to collapse. 
Booster pressure is continued after tube 
conveyor and combination skim box. is undamped from bending dies, helping 
drain, and overflow to wash, rinse, and to remove it. —A viation, June, ’43. 




QUICKACTiON VISES 


The Illustration Tells The Story 

S ERRATED surfaces both on sliding 
jaw and clamp bushing of the 
Fenn Vise give positive holding secu- 
rity. No possible chance of work slip- 
ping with this gripping feature. No 
shearing strain on clamp bolt either — 
only tensile strain for which it is amply 
heavy. Note the serrated surfaces. 
Note that they mesh perfectly — uni- 
formly — yet can be instantly released 
for quick adjustment to other work. 
Note bolts for holding special jaws; 
quickly adapted for holding work 
without slipping, no matter what shape. 

Used in these industries: 
Airplane Engine Ports 
Machine Gun Compensators 
Machine Gun Parts 
Automobile Parts 
Refrigeration Parts 
Electrical Equipment 

Tool Making 
Precision Instruments 
Special Jobs and Accessories 
And any small -ports production 
Send for Bulletin No. 10 


THE FEnn niFG. CO. 
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.ASIATIC 

THE ASTATIC CORPORATION 

YOUNGSTOWN. OHIO 


Shop Equipment & Accessories 


Valve Lifter 59 

Became its Fay-o-vitc valve lifter is 
drop forged, New Britain Machine Co., 


Cylinder Stand 60 

Latest addition to line of engine 
handling equipment made by Motor Re- 
building Specialties, Chicago, is stand 
for assembly and overhaul of cylinders. 
Standard model has clamps for locking 
nine cylinders. Available in portable 
and stationary models, stand box can be 


types of foot control valves. It measures 
14x55x3} in. .Taws are 25 wide. If deep; 
small setting provides stroke up to 2 in., 
large setting If to :lf. Weight 13 11>. — 

Lathe Tool Post 62 

Ordinary lathes can he turned into 
multiple purpose machines by installa- 
tion of tool post designed by Marco Co., 
Wilmington. Device is said to enable 

reaming, cutting olT, I breading, chamfer- 
ing, forming, etc., at one setting. Unit 
can be installed in regular tool post 
slots. — A viation, June, ’43. 

Chilling Unit 63 

Two-stage chilling unit announced by 
Motor Products Corp., North Chicago, 
removes 800 B.t.u. per hr. at maximum 


Many hundreds of intrepid 
flyers, in great machines of the 
air, are depending at all times 
upon the operating efficiency of aircraft radio equipment. 
Astatic Co-axial Cable Connectors, Multi-contact Plugs and 
Sockets and Astatic DN Series Dynamic Microphones . . . used 
in connection with aircraft radio equipment ... are manufac- 
tured with such precision and accuracy as to insure positive per- 
formance under the most adverse wartime conditions. Increased 
production facilities now enable Astatic to supply these import- 
ant parts to a larger number of radio manufacturers. 


AVIATION, June, 1943 
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temperature nf —70 deg. I 1 ', in chamber 
with interior dinmoter of 18 in. nml 30 
in. depth. Clmmber is surrounded by 
double-Willi cold cylinder, mid whole 
unit, giving 24 sq. 1't. of primary freez- 
ing surface and eapt-city nf 33 gal., 
is 37x67x30 in. Output of two-stage 
compressor and single-stage refrigera- 
tor, powered by f lip, mol or, can be 
controlled from atmosphere In —70 deg. 
— Aviation, June, ’43. 


Redwood Plastic 64 

Shellerite is name given new phenolic 
thermoplastic evolved from phloba- 
plianie structure of logging and mill 
waste of redwood trees. Kmbodying 
both resin and lillrr, it can he molded 
by compression mid slumlord bard rub- 



equipment into varii 
illustration) replacing 


orlv made from hard rubber mid oilier 

announced by Shelter Mfg. Corp., Purl- 
land, lull. Research was conducted by 
Ibis firm and Pacific Lumber Co., San 
Francisco, and Institute of Paper Chem- 
istry, Appleton, Wis.— A viation, June. 


Infra-Red Oven 65 

After three years’ development, 
Infra-Red Engineers & Designers, 
Cleveland, me supplying Miskelln ill 

which can be assembled according to 
customer requirements and are finished 


ft 


eed Workinq lools 

pi dpelatumi 


New and Old Workers find SPINTITE the 
fastest wrench for speedy assembly of small 



WORCESTER, MASSACHUSETTS, U. S. A. 
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JUST OFF THE PRESS! SEND FOR THESE 


TESTOR CHEMICAL COMPANY. ROCKFORD, ILLINOIS. U.S.A. 


€p PRODUCTS SHEETS 


OF U.S. ARMY, NAVY, AND AIR FORCE 




drop forged baseplate and Timken 
thrust bearing around king pin. Caster 
swivels on $-in. chrome steel hearings. — 
Aviation, June, '43. 

Electric Multitester 67 

Model 419 multitester of Radio City 
Products Co., New York City combines 
a.e.-d.e. voltmeter, milliameter, ammeter, 
capacity meter, ohmmeter, and induct- 
ance meter for shop, laboratory, and 
field work; a.c. measurements are made 
without copper oxide rectifier, and a.c. 
scales are linear with d.c. Sensitivity 


These Products Sheets will be helpful to you, because they contain complete 
laboratory, production, and application details on a wide range of U. S. Army, 
Navy, and Air Force specification finishes which we are prepared to furnish you 
promptly and in any volume. Send for the entire file today. (Write on your 
business letterhead, please.) At the same time, request the illustrated folder 
which describes our modern production facilities. In addition to supplying 
standard specification materials, we will be happy to place our research lab- 
oratory at your service in the development of new and improved formulations 
to meet special finishing problems. You will find us ... at all times and in all 
ways ... a dependable source of supply! 


How to Extend the Life 
of Your CURTIS 
AIR COMPR ESSORS ^ 


• It will pay you to follow these sug- 
gestions on proper servicing of your 
Curtis Compressor. While long life is 
an inherent quality of every Curtis 
product, a little extra maintenance 
care now will extend its years of use- 
fulness to help carry through today's 



INSTALLATION ... Be sure your compressor is in a clean, dry 
location in a level position; mounted solidly on a concrete 
foundation or bolted to an iron base. If motor driven, see that 
compressor and motor operate at recommended speed, in 
proper direction, and that motor specifications agree with 
current available. 


LUBRICATION . . . Maintain proper oil level — check daily — 
oil only through oil filler cap — follow manufacturer's instruc- 
tions. Use light grade auto cylinder oil. Drain and refill every 
three months. Keep oil off of belts. 

COOLING WATER . . Circulate a continuous supply of cool- 
ing water through jackets — either by connection to water lines 
or with water circulating pump. Under full load, cooling 
water should not exceed 125° F. When pump is used, keep 
pump suction always flooded. 

SERVICING . . . Drain moisture from air tank at least weekly, 
preferably every day. When replacing head gasket, secure 
proper grade of material from manufacturer — do not use paper 
or soft rubber. Keep compressor clean. 

TESTING ... If air supply or pressure decreases, test all outlets, 
joints, and valves for leaks — using soapy water and brush. 
Periodically inspect check valves, safety valves, and valves in 
head of compressor. If they leak, remove and clean — oil them 
so as to work freely. Keep flywheel tight on shaft with nut 
and lock washer. 

GENERAL . . . Discharge piping should be full size of com- 
pressor opening, as short as possible, with minimum number 
of bends. Don't use steam or water check valve$) use dash poc 
or disc type. We recommend "V" belt drives with take-up 
provision. Consult instruction book when making repairs or 
replacements — when ordering parts or repairs, give serial 
number on nameplate. 

By following these few service suggestions, you'll aid your 
Curtis Air Compressor to operate at peak performance through- 
out an unusually long, trouble-free life. 


= CURTIS = 


Curtis Pneumatic Machinery Division 

of Curtis Manufacturing Company 
1957 Kienlen Avenue St. Louis, Missouri 

CONSERVE METAL— BUY WAR BONDS 
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*More than the expected? Right! Today our Aircraft Industry 
is out in front — ahead of schedule — and the biggest produc- 
tion job ever tackled by any industry is practically "licked." 
Pioneering, meeting every challenge' Wesson Carbide Cutting 
Tools have helped to make this possible — by making short work 
of extra precision jobs on toughest metals and alloys — with fewer 
setups, greater speed, bigger bites, and a minimum of rejects. 

The new metal cutting standards set by Wesson in aircraft motor 
production will be the "yardstick of performance for machine 
tools of the future. . . The counsel of Wesson engineers— skilled in 


engineering and designing of cutting tools — is available to help 




solve present war production problems, or for post-war planning. 

WESSON CO.. DETROIT. MICH. (Ferndalc Station) 


IN II. \ 1*1*1 Kll DAYS TO COME wc will all have belter, 
safer automobiles — more efficient refrigerators, washing machines 
and vacuum cleaners .... fanners will have better, stronger tractors 
and other tools and machines aircraft will continue to set new 


standards in speed, comfort and safely .... all made possible, iu 
part, by the Wesson development of Carbide Cutting Tools 
to such high standards that they cut tougher metals than ever 
before— with greater precision — and at greater speed. 


o£ 2,000 ohms per volt is slated to be 
accurate within 2 percent. Meter is 
1'used and supply line double fused. — 
Avmtiox, Jims, ’43. 

Rubber Gaskets 68 

Sponge-rubber gaskets covered, by ex- 
trusion process, with natural rubber or 
with Ameripol synthetic developed by 
B. F. Goodrich Co., Akron, are being 
used in planes and tanks. Atneripol is 


reported to withstand oils and low tem- 
peratures successfully. Material is 
available in round, stpiare, or rectangu- 
lar shapes up to 12-fl. long. Most 
practical dimensions are not less limn 
J in. or larger than I 1 , in. — A viation, 
June, '43. 

Cutter Grinder 69 

Featuring motor grinder head which 
can be swiveled, raised, and lowered hv 

by Roan Mfg. Co., Itaelne, Wis., is de- 
signed to grind side and face milling 
cutters, end mills, tapered, straight 
or spiral reamers, spot facers, enuutcr- 
hores, hollow mills, etc. Among fix- 
tures and accessories are. precision 
slide that can be used independently 
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for inspecting tools and o.d. grinding 
fixtures for holding end mills and cut- 
ters. Base of unit is 18x16 in., column 
is 25-in. high, and weight, complete with 
fixtures is 175 lb.— A viation, June, ’43. 

Fuel Pumps 70 

Several standard size fuel pinups, 
most of them tilled with relief valves 
for regulating discharge pressure, are 
being marketed by Pump Engineering 
Service Corp., Cleveland, for pumping 
gas from limits lo carburetors. Of 


& 



type, they are slated lo Work eipuilly 
well in either direction. I asl aluminum 
alloy housing eonlains eccentric-bored 
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FACING 

TOOL.. 





Only 4 







FACE FACERS cover 

eters from Ut* lo 5' 
for efficient surfoce 

machines, lathes and 




. High 


life of tool indefinitely. Avoiloble with straight 
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A tough synthetic sheath, providing 

heat, oil and corona, distinguishes 
the Packard high-tension cable that 
has been adopted for high-altitude 
flying by the Army Air Forces. 

Ten years of Packard pioneering and 
development are behind this type of 
cable, which has won wide accept- 
ance wherever extreme conditions of 
service are encountered. Now re- 
fined and improved, Packard high- 
tension aircraft cable with the syn- 
thetic sheath is helping meet the 
problems of the "40,000-foot ceil- 
ing.” Packard Electric Division, 
General Motors Corporation, 
Warren, Ohio. 
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connected with engine drive gear. Float- 
ing center pin keeps outer edges of 
blades in contact with bore of sleeve 
except at high speeds when centrifugal 
force maintains blade contact. Capacity 
of model illustrated is 400 gph. at 2,500 
rpin. — A viation, June, '43. 

Varnish Stripper 71 

Eliminating need for tedious scraping, 
S-159 stripper, manufactured by Ster- 
ling Varnish Co., ITaysvillc, Pa., is ap- 
plied to electrical and other parts which 
are to be kept varnish-free. After 
treatment with product, any varnish 
which drops on parts accidentally can 
then be readily removed with wood or 
Bakolite knife. — Aviation, June, '43. 

More Machinable Alloy 72 

Addition of selenium to low thermal 
expansion 36-pcrcent nickel alloy known 
ns Invar is reported by Carpenter Steel 
Co.. Rending, Pa., to increase the metal's 
mnehinahility and save machining time. 
Top photo shows regular grade Invar 
being turned with difficulty, resulting in 
burred edges, while similar operation on 
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EXACTLY! Two-onemillicntwohundredandninetysixthousandths 
part of a circle! THAT’S SMALL, ISN’T IT? That is only TWO 
SECONDS OF ARC! That would be, let's see— mmmm — less than 
.0006" on the circumference of a circle 10 feet in diameter . . . 
less than 1/3 of an inch on a circumference of MORE THAN 
THREE MILES! 

What does it mean? Why, that is the amount of error that 
creeps in on the VINCO OPTICAL MASTER INSPECTION DIVID- 
ING HEAD’S accuracy. Sometimes it is even less! 

Today, most of the great producers of armament in America 
are using the VINCO DIVIDING HEAD to check gears, index 
plates, splines, cams, camshafts, etc., to limits 
that formerly were believed impossible. 

AN INPII Further information regarding this accurate 

Hll inUfl inspection instrument will be sent upon request. 
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UNITED STATES SPECIAL 
STREAMLINED AVIATION DRILLS 



universal motor; 750 

to 5,000 r.p.m.; ball bearings set in steel retainers; switch 
with locking pin, center of trigger near end permitting 
right or left hand use; removable cover on handle for 
easy replacement; Vi" 3-chuck; screwed on spindle; cov- 
ered cable; rubber attachment plug. 

Reasonably prompt deliveries. WRITE NOW. 



DRILLS . . DRILL STANDS . . VALVE SEAT GRINDERS . . VALVE 
REFINISHING MACHINES AND SHOPS . . PORTABLE SURFACERS 
. . PORTABLE SANDERS . . FLEXIBLE SHAFT MACHINES . . 
LATHE GRINDERS . . GRINDERS . . BUFFERS . . POLISHERS 
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Aviatio.v, Jim !-, '43. 

Coolant Pump 

Model VBI) Fotililhl pump (sceplmlo) 
left side or into sump through intake 



available in 17 sixes, wore designed for 
submersion in sump and for vertical 
and horizontal external mounting. 
Maker is Pioneer Pump and Mfg. Co., 
Detroit. — Aviation, June, ’43. 

Plywood Tester 74 

Compression or tension deflection of a 
piece of plywood, placed within this 
frame, is measured by needle of center 
dial, while dials on left show changes in 
lengths of the diagonal. This is “a 
comparatively new method of general in- 
vestigation of plywood,” announces 
Streeter-Amet Co., Chicago, maker of 
tester, “and it seems likely to yield a 
{Turn to page 275) 
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How o life raft holds its breath 


Lost and out of gas. The long final 
glide comes to an end with a sudden 
jolt ... in the vast expanse of ocean. 
Then the scramble to get clear of 
the sinking plane. Overboard goes 
a compact bundle of rubberized 
fabric and in a twinkling it becomes 
a bright yellow haven ... a means 
of rescue. 

These life rafts are automatically 
inflated from a bottle of highly com- 
pressed carbon-dioxide gas. When 


the gas charge is released, the raft, 
like a huge lung, takes a deep breath, 
and holds it! 



Schrader 


CONTROL VALVES 

FOR PNEUMATIC RAFTS 


In addition to the valve through 
which the original charge of gas 
jiasses, each raft or boat is fitted with 
several valves manually operated so 
that pressure to maintain buoyancy 
may be added, by means of a hand 

These arc but two of the many 
types of Schrader Valves that have 
been specially developed for the 
important job of saving lives in 


L. SCHRADER'S SON, 


»/ SetPill Manufacturing Company, l. 


rporaled, BROOKLYN, NEW YORK 




STAINLESS STEEL 


STAINLESS steel is playing an important role in Allied war production. Our air- 
craft, warships and motorized units utilize this strategic material. Production 
of chemicals, explosives and synthetic rubber is facilitated by use of stainless steel 
equipment. In many other fields, where high tensile strength and resistance to heat 
or corrosion are demanded, stainless steel is specified. 

As America's largest and only exclusive producer of stainless steel, Rustless is filling 
a substantial portion of these wartime needs. Rustless is doing more. Through use 
of its unique process, Rustless is conserving America's limited resources of chromium 
and electrolytic nickel. This is important, because the stainless steel industry is the 
largest consumer of low-carbon ferrochrome and electrolytic nickel, both of which 
are among the most critical of strategic materials. 

The Rustless Process is based on the use of sub-grade chrome ore and stainless steel 
scrap, of which there are adequate supplies in this country. More than 65% of the 
nickel used by Rustless is obtained from scrap, while only 3% of its chromium 
comes from low-carbon ferrochrome. Thus Rustless is not only meeting wartime 
demands, but through its conservation efforts is also assisting greatly in meeting 
the critical supply problem of these two metals. 

These advantages of the Rustless Process will be of equal benefit in meeting a greatly 
expanded use of stainless steel after the war. When that time comes. Rustless will 
be ready with a fund of new technical knowledge and specialized experience to 
devote to the problems of peace. 

RUSTLESS IRON AND STEEL CORPORATION, BALTIMORE, MD. 

R U SUE S S 

CORROSION A^ID HEAT-RESISTING 

S T A 1 N L E. S s\^ STEELS 
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T) EEP in a concrete vault, the Naval Observatory's 
time machine ticks out a signal broadcast around the 
world. Our national coordination is keyed to this watch- 
word of accuracy. For the physical coordination we 
depend on another precision time machine — the air- 
craft engine — which makes the most of time available. 
Wright engines, in larger, swifter carriers, are the watch- 
word of progress in time-saving, tonnage air transport. 
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200 Rounds May Spell the Difference 


Boots all-metal, self-locking nuts are lighter than ordinary 
nuts. Their use on heavy bombers saves more than sixty 
pounds of precious weight — a saving which can be turned 
into sixty pounds of fire-power, or about 200 rounds of .50 
calibre machine gun ammunition. And those 200 rounds 
may easily mean the difference between "all our aircraft 
returned safely” and "one of our aircraft is missing.” 

All types of U. S. planes are protected with Boots Nuts. 
Not only are these nuts lighter, but they literally "outlast 
the plane.” Furthermore Boots Nuts cut repair and main- 
tenance time and have great reusability. They meet the 
exacting requirements of all government agencies. 

"They Fly With Their Boots On — Lighter!" 


BOOTS 


When the War 


Boots Self-Locking Nuts will have 
even more widespread useful- 
ness. Today, they are used in a 
variety of applications, including 
all types of AIRCRAFT, AUTO HEAD- 
LIGHTS, RADIO CONDENSERS, etc. To- 
morrow, they will lengthen the life 
of your AUTOMOBILE, BICYCLE, WASH- 
ING MACHINE, VACUUM CLEANER, 
ELECTRIC REFRIGERATOR, and many 
other household appliances, 
as well as industrial, farm, and 
office machinery. Boots Nuts pro- 
vide positive protection of per- 
manent fastening wherever vibra- 
tion, corrosion, or temperature 
are factors. 


how plywood of various constructions 
acts in shear.” — A viation, June, ’43. 

Hydraulic Test Stand 75 

Being used by air services, portable 
hydraulic test stand designed by Deni- 
son Engineering Co., Columbus, Ohio, 



can check entire plane hydraulic system 
from 500 to 3,000 psi. on power from 
7I-hp.. 220-v. motor. In operation, 
plane’s suction and pressure lines are 
connected to stand, volume of flow is ad- 
justed up to 3.2 gpm., and tester’s relief 
valve is set for higher pressure than that 
in plane. Checking is then conducted 
is same way as under flight conditions. — 
Aviation, June. ’43. 

Conveyor-Trolley Lube 76 

J. N. Fauver Co., Detroit, announces 
new device for controlling and applying 
lubricants (oils to heavy fibered greases) 
to bearings of conveyor trolley wheels. 
As trolley wheel approaches lubricator, 
which is mounted on trolley rail, hub 
comes in contact with sleeve of one of 
five pumping units, thus connecting it 
with wheel bearing. Rotation of lubri- 
cator arm pumps lubricant through flt- 



Protective Coating 77 

Alloy-Sprayer Co., Detroit, describes 
a process of applying metal coating to 
areas burned by welding and of patch- 
ing small damaged areas of large gal- 
vanized assemblies. It is reported that 
actual tinning of sprayed metal with 
base metal appears to be effected, mak- 
ing sandblasting and other preparation 
of base unnecessary under certain con- 
ditions. Coating, known as Galv-Wcld, 
is a high alloy lead with a melting tem- 
perature of about 500 deg. F. It can 
be sprayed on areas degalvanized by 
arc or resistance welding while they 
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are still hot ; otherwise part to be coated 
is reheated to 250 to 475 deg. F. Spray 
gun, which has thermostatically con- 
trolled melting pot, can apply a coat- 
ing of from .001 to .008 in. — Aviation, 
June, ’43. 
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What is the 

FAST, ACCURATE WAY 

,o TRIM AIRCRAFT STAMPINGS? 






The Aviation industry Is Served by Whiting Corporation with Cranes • Machines • and 
Matched Maintenance and Handling Equipment 


QUICKWORK-WHITING DIVISION 

WHITES 

15623 LATHROP AVENUE, HARVEY, ILL. 


Cut openings end 
irregular shapes 
Cut beveled edge 
Flange and joggl 
Make clean cut 
without burrs 
in a single pass 
at high speeds 
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Steel Saver 78 

Ryan Aeronautical Co., San Diego, 
has made available to any aircraft 
manufacturer plans of a new loading 
fork which has saved many pounds of 



steel per day in heat treating operations. 
When friction from hand loading and 
removal of white hot trays from furnace 

designed chain and crank loading fork 
(illustrated) which makes one tray last 
whole day. — A viation, June, '43. 

Drill Jig 79 

New type basic drill jig unit, known 
as Parlec Universal, is announced by 
Earl C. Parkhurst, Inglewood, Calif. 
Constructed of normalized cast nickel 
iron, it permits toolmaker or driller to 
get into operation sooner; he merely 




Permoflux Dynamic Headphones 
Excel at High Altitudes 

In war as in peace, Permoflux Acoustical Devel- 
opments are leading the way. Permoflux Dynamic 
Headphones, ingeniously designed to compensate 
for pressure differences at all altitudes, assure 
increased sensitivity and better signal audibility 
under every operating condition. 

With the coming of Victory, Permoflux Acoustical 
Products will again be available to all. Meanwhile, 
inquiry is invited on essential sound reproduction 
problems. 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC RECEIVERS 
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To the family that can't take 

a VACATION TRIP this year 



Cessna 


Priority Delivery by Buying War Bonds Now. . . 


On/y a fleeting glance 
but the Pilot has a perfect 
image of what's coming 
up in a 

LIBERTY 

AIRCRAFT 

MIRROR 


In many of the planes now 
in action over our widely 
scattered battle fronts, the 
pilots are getting a perfect 
image of things in the rear 

by means of Liberty Aircraft 
Mirrors. 


The highest possible quality 



Each warplane equipped 
with a Liberty Mirror has a 
mirror built to meet the spe- 

plane. Thus the pilot chang- 



LIBERTY 



BRACKENRIDGE 

PENNSYLVANIA 





finishes base for locating part to be 
drilled and adds side plates if drilling 
sides. Bushing and clamping top are in 
place. Manufactured in seven standard 
sizes, jig contains only three castings 
and four pins and a quick opening and 
locking device. Cover sizes arc: 14x2; 
3x3 j ; 3£x5f; 6x6; 5x10; 11x6; and 
3x11 in. — Aviation, June, ’43. 


Voltage Tester 80 

Connection of test prods of this in- 
strument across any circuit will light 
neon bulbs which show voltage, fre- 



quency, type of current, whether fuse 
is blown, or whether one side of appli- 
ance connected to line is grounded. 
Made by Superior Instruments Co., 
New York City, tester draws less than 1 
milliampere, measures 5xljxl| in., 
weighs 5 oz.— Aviation, June, ’43. 


Finish Checker 81 

Photoelectric Glossiuoter, manufac- 
tured by Photovolt Corp., New York 
City, for checking smoothness of fin- 
ish on polished, electro-plated, or 
ground pieces, consists of two parts, 
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search unit and control and indicating 
unit. In use, search unit, available for 
registering 45-, 60-, or 75-deg. gloss, 
is placed on subject part and connected 
by a cable to indicating instrument in 
wooden carrying case. Models are 
available for operation by. dry or stor- 
age batteries or power line. Needle on 
indicating instrument shows gloss 
directly. — Aviation, June, ’43. 

Inspection Mirror 82 

For inspecting machine work from be- 
hind, new See-Eee-Zee mirror device has 
locking unit for setting at any position 
in 90-deg. arc after mirror is in place. 
Operator can adjust mirror with one 
hand, work tool with other. Two sizes 
arc available, and replacement mirrors 
can be inserted in holder. Snap-on 
Tools Corp., Kenosha, Wis. — Aviation, 
June, ’43. 

Pipe Plugs 83 

To protect threads of pipes in-storage 
and transit against moisture, dirt, and 
damage, American Molded Products 
Co., Chicago, is producing plastic plugs 




described as light, tough, and non-cor- 
rosive. They are furnished in five sizes: 
|, j, and 1-in. — Aviation, June, ’43. 


Hardness Testing 84 

Shear-harness attachment for its 
abraser has been announced by Taber 
Instrument Corp., North Tonawanda, 
N. Y. A weight is slid along a calibrated 
beam until its load is sufficient to make 
a pointed tool cut a groove in surface 
finish of a 4-in. square metal sample 
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PRECISION 


T he stars, unvarying in their course, are the 
celestial guides of aircraft and ships. The 
precision of their movements assures the most 
complete accuracy. Precision is vital, too, in the 
bomb racks and shackles which we build. We 
were doing precision work of this type before 
the war . . . and will be doing it afterward. 



NATIONAL MACHINE PRODUCTS 

150 WEST SLAUSON AVENUE . LOS ANGELES . CALIFORNIA 

AVIATION. June. 1943 



without digging through base. Width of 
groove is measured by a micrometer, 
and this figure, together with weight 
necessary to make groove, are inter- 
preted into shear-hardness by mathe- 
matical formula. — Aviation, June, ’43. 


Vise and Angle Plate 85 

For angle milling, drilling, boring, 
grinding, slotting, bulling, tapping, etc., 
new precision vise can be mounted by 
“T”-bolts to any type of machine tool 
where it swings 180 deg. in top plane, 90 
deg. in vertical, and 360 in bottom. 
Made by Wesson Co., Detroit, vise is 
furnished in two sizes, one 6J in. high, 
with jaw opening up to 4 in; others 
4 1 in. high, jaw If in. — Aviation, June. 
43. 


Plastic Clamp Grip 86 

New grip of heavy extruded plastic is 
being supplied by Detroit Stamping Co., 
Detroit, for handles of its line of De- 
Sta-Co toggle clamps. Plastic has ap- 



pearance and physical properties of 
rubber, but it is reported unaffected by 
oil and grease. — A viation, June, '43. 

Resin Sealer 87 

Meeting AAF specification AN-S17, 
Aero-Roz, synthetic resin sealer de- 
veloped by I. F. Laucks, Inc., Seattle, 
can be applied to aircraft woods by 
brushing, spraying, or dipping. Maker 
reports this sealer is transparent and 
can be applied directly to plain or filled 
wood, on which it acts cither as a com- 
plete interior finish or undercoat for 
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lacquer or enamel. It can he force- 
dried at temperatures up to 150 deg. F. 
Product is also used for making alumi- 
num pigment paint under specification 
AN-TT-A-461.— Aviation, June, '43. 
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HARDNESS 

TESTER 

for 

SOFT METALS 

and 

PLASTICS 

The 


Impressor 


BARBER- COLMAN COMPANY 






• Designers, production and pur- 
chasing men make good use of 
Booth’s combination felt applica- 
tion chart and sample file. Con- 
tains actual swatches of all S.A.E. 
felt types . . . felts which (when 
precision die-cut into Booth me- 
chanical felt parts) serve exacting 
aircraft and other key industries. 

Complete specification tables are 
included . . . and the kit is bound 
standard file size. Write for it... no 
obligation ... no sales follow-up. 


THE BOOTH FELT COMPANY 
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Paint Can Cover 88 

To overcome shortages of aluminum 
and steel for paint sprayer cups and 
covers, Master Mfg. Co., Chicago, is 



marketing C-3 cover which fits most 
standard quart friction-top paint cans. 
— Aviation, June, ’43. 

Engine Heating Unit 89 

Developed and manufactured for the 
armed services by Herman Nelson 
Corp., Moline, 111., direct-fired heater, 
seen here in use at a battlefront, is now- 
available in models using gasoline for 
engine blower and heater fuel or No. 2 
fuel oil for heating. Warm air is driven 
through canvas ducts by gasoline engine, 
which also drives a centrifugal fan pro- 
viding air for combustion. Retractable 
wheels can be lowered so unit, weighing 
290 lb. without ducts, can be moved like 


wheelbarrow. Capacity is 250,000 B.t.u. 
per hr. at 60 deg. F. inlet temperature. 
Dimensions are 26x56x42 in. — A viation, 
June, ’43. 

Percentage Timer 90 

R. W. Cramer Co., Centerbrook, 
Conn., is producing a percentage timer 
for controlling interval during which 



any a.c. circuit can be closed or opened 
in a definite time cycle. Device may be 
employed “where one function bears a 
definite time relation in percentage or 
opei-ation of a second function, such as 
in regulation of input to furnaces and 
ovens and controlling proportionate 
flow of chemicals for boiler feed water 
treatment.” Timers, available in seven 
ranges from 30-see. to 60-min. total 
cycle, have single pole, single throw 
10-amp. contact and are enclosed in 
dust-proof Bakelite case of 3i-in. dia. 
and $ 9/32-in. over-all length. — Avia- 
tion, June, ’43. 


Tool Post Grinder 91 

For internal, external, face, and taper 
grinding on lathe, shaper, planer, miller, 
or bench, Lempco Products, Bedford, 
Ohio, is producing machine which cuts 
holes 8J in. deep. Single quill assembly, 
statically and dynamically balanced, is 
designed to do double service, since f 
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hp. motor may be shifted .2 in. on slide 
bracket. Quill is mounted in four pre- 
loaded, lubricated, matched ball bearing 



sets, and two-step “V ’’-pulley provides 
spindle speeds of 6,000 to 13,000 rpm.- — 
Aviation, June, '43. 


Motor Control 92 

Mot-O-Trol is name given by West- 
inghonse Electric & Mfg. Co., East 
Pittsburgh, to new electronic controller 
providing 20-to-l speed range for d.c. 
motors on industrial drives operating 
from a.c. sources. Now available for 
110- or 220-v. 60-cycle motors up to 1 
hp., new device has four parts: Power 
transformer; cabinet containing thyrn- 
tron-tubes, current limiting, and speed 



regulating controls; push button control 
station with potentiometer to vary field 
circuit and armature voltages; and a 
shunt-wound d.c. motor. With a range 
of 10-to-l and with torque varying from 
none to full load, speed is reported not 



DRILLS • GRINDERS • SANDERS 


For over 50 years Clark has been building drills, 
grinders and sanders that have been so manufac- 
tured that they can really take it. By their own 
special method of Controlled Construction added 
years of service have been built into every tool. 


On the home front and on the battle front, you 
will find Clark tools 
doing their part to 
speed Victory. 



AVIATION, June, 


AVIATION, June, 1943 
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to vary more than 4 percent from its 
present rate; maximum variation for 
20-to-l speed range is within 8 percent. 
Motor is only moving part, no line 
starters or field rheostats being neces- 
sary. — Aviation, June, ’43. 

Tandem Control 93 


As many as two dozen radio and 
electronic circuits can be controlled by 
single shaft of new switch developed by 



Clarostat Mfg. Co., Brooklyn. Design- 
ing of a case for each unit has permitted 
nesting all units into stack penetrated 
by shaft which locks with each rotor. — 
Aviation, June, ’43. 

Oscillograph 94 



•A" Kay Products Company occupies a unique position in the 
aircraft industry. Organized more than five years ago for the sole 
purpose of serving the Army Air Forces and leading airplane 
manufacturing companies, it has developed men and facilities for 
the production of aircraft parts and assemblies. Welding technique, 
particularly, has been carried to a high degree — and through re- 
cent increases in facilities and personnel, ive now offer the welding 
experience of this company to a limited number of new customers. 
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THE CANNON "AN" 

CABLE CLAMPS 


...give security in operation 
and diversity in application! 


Type "AN" cable clamps are designed to fit all eighteen shell sizes 
in Types AN3100, AN3106 and AN3108 Cannon shells. This 
includes the wall-mounting unit, the straight connector and the 
angle 90° connector of an AN series. 

Fabricated of aluminum alloy, these Cannon AN cable clamps 
eliminate the need of flexible metal conduit, thus conserving 
essential war metals. They fit snugly on a certain number of wires 
but have to be built up if wire cable diameters are smaller than 
the clamp minimum. Cable entrances range in size from 17/64" 
to the maximum of 2-13/32". 

Cannon cable clamps, like Cannon Connectors, are designed 
and developed to meet the most exacting requirements of engi- 
neers. They are precision-made with one thought in mind ... to 
manufacture the finest product of its kind, dependable under any 
and all sorts of operating conditions. 

New Second Edition Ready! 

AN Cable Clamps are completely described in 
the new Cannon AN catalog. If you have not 
yet received your copy, address Department 
L, Cannon Electric Development Company, 

Los Angeles, California. 

CANNON ELECTRIC 

Cannon Electric Development Co. ( Los Angeles, California 
REPRESENTATIVES IN PRINCIPAL CITIES— CONSULT YOUR LOCAL TELEPHONE ROOK 
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minals or with a return trace blanking 
impulse produced by linear time base 
generator. Uniform Y-axis (vertical) 
has deflection response of 20 cycles per 
sec. to 2 megacycles; X-axis (horizontal 
deflection amplifier) a uniform charac- 
teristic of 10 ops. to 100 kilocycles. Sig- 
nals can be connected directly to deflec- 
tion plates when observed frequencies 
are beyond amplifying limits. Operating 
from 115 v. 60-cycle line, unit weighs 
65 lb., measures 17JxlOJx21 in. — Avia- 
tion, June, ’43. 

Indicator Light 95 

“Signalette” is name given by Littel- 
fuse, Inc., Chicago, to new indicator 
No. 1534 which operates by fluorescence 



under black light. Cap is transparent 
plastic, and body contains a solenoid. 
Armature is connected to fluorescent 
butterfly indication vanes by simple 
lever. Butterfly opens to show signals. 
— Aviation , June, ’43. 

Flow, Pressure Controller. ... 96 

The Bristol Co., Waterbury, Conn., 
announces improved air-operated instru- 
ment for automatically controlling (low, 
liquid level, pressure, draft humidity, 
and temperatures up to 3,600 deg. F. 
Incorporating same basic free-vane 
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principle as previous models, controller 
can be converted to various types of 
work. Unit is offered in these types: 
Monoset (on and off), ampliset (throttl- 
ing), pre-set, re-set, and magniset. — 
Aviation, June, '43. 

Spark Plug Connector 97 

Aircraft division of Auburn Spark 
Plug Co., Newark, N: J., announces im- 



proved, constant-contact terminal for 
connection between ignition wire and 
spark plug. With a sleeve of vitreous, 
porcelain ceramic, connector is available 
in 9/16- and 1-in. lengths assembled 
with metal eyelet and stainless steel con- 
tact spring. — Aviation, June, ’43. 

Tap Reconditioners 98 

Now in mass production by Detroit 
Tap & Tool Co., Detroit, these recon- 
ditioning machines are designed to han- 
dle taps of virtually all types and sizes. 
— Aviation, June, '43. 



pi* ump 

. . improve employee morale 

increase pride in work 

facilitate worker cooperation 

speed production for victory 

Famous companies throughout oil industry now ore 
using these plastic sealed armbands. They ore finding 
they help produce more-better-faster. This is be- 
couse they identify key employees by proper title, W 

eliminate confusion, and increase the worker's pride X> - 

in his position just os insignia of rank contribute to 1 OO AJ 
morale in our fighting forces. IN 

AVAILABLE AT NOMINAL COST- ^ 

either with your company name imprinted or in stock 
designs, they con be made up for you in your choice of 

MANY OTHER PLASTIC ITEMS- ^ v\l 

can be supplied promptly. Tool checks, identification |] 

badges, job ticket holders, with or without company Wf At? 1 1 

identification are included. All are of highest quality, V/ T.O 

scientifically designed to meet your needs. 1/ AQL / 

'll find they save their cost many, many times over. H 

MAIL N't NO DELAY 
vTHIS COUPON l AU orders 
„ TODAY I FILLED 

FOR SAMPLES \ PROMPTLY 


PLASTIC DIVISION 

HOLLYWOOD ATHLETIC CO.. 21 1 E, 7th St., Los Angeles, Calif. 


ARMBANDS Q 
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HOLO-KROME 

J2-kZ&Mt4v£ ^{ WAe*tc/U*ui- 

BOLTS 


Alert to the quality requirements of the Aircraft Industry, 
every precaution is taken by the precision trained Holo-Krome 
personnel to rigidly maintain the exacting standards to which 
these Completely Cold Forged Bolts are manufactured. 


Features 


The continuous, unbroken fibre flow (etched cutaway view 
above) at the juncture of the head and body and through 
the entire Bolt is the result of the exclusive method of 
Completely Cold Forging, patented and utilized solely by 
Holo-Krome. 

To AIRCRAFT DESIGNERS - the result is 



All Holo-Krome NAS Bolts are furnished with ground bodies. 


4— SMOOTH FIAT TOP WITH SLIGHT 
CHAMFER. 

5— CONCENTRICITY OF HEAD WITH BODY 

6— SOCKETS - UNIFORMLY ACCURATE TO 
FULL DEPTH OF HOLE-TRUE HEXAGONAL 
SHAPE-ACROSS FLAT SECTION DIAM- 
ETER IDENTICAL TOP AND BOTTOM-NO 
TAPER-SMOOTH REGULAR WALLS-WEU 
DEFINED CORNERS. 

7— CONTINUOUS FIBRES ENDING IN 
SOCKET WALLS. 

8— REINFORCED SOCKET WALLS. 

9— CONTINUOUS UNCUT FIBRES. 

10— SQUARE SHOULDERS. 

11— ORIGINAL CONTINUOUS FIBROUS 
STRUCTURE. 


AIRCRAFT DIVISION— THE HOLO-KROME SCREW CORP., HARTFORD, CONN., U.S. A. 


Milling Collar 99 

from | to 5J in. are now obtainable 
where milling machine cntter arbor 
shims are used. Collars are designed to 



furnishes special pin-snap spanner 
wrench. — A viation, June, ’43. 

Leveling Jack 100 

Applying wrench to hex head of ad- 
justing screw raises or lowers leveling 
jacks designed to be placed under ma- 
chinery, assemblies, etc. Upper and 
lower eastings permit floating for self- 
alignment, and smooth slipways allow 
upper one to glide under object. Unit, 
with three adjustment capacities (i, $, 
and 1} in.) is available from Enterprise 
Machine Parts Corp., Detroit. — Avia- 
tion, June, '4:!. 

Phenolic Resin Binder 101 

Phenolic resin adhesives, produced by 
Durez Plastics & Chemicals, North 
Tonawanda, N. Y., were used to bind 
hardwood veneers in the manufacture 
of this aerial delivery container. Durez 
cast resin, manufacturer reports, has 
impact strength of 0.11 to 0.15 ft./lb. 
Izod, compressive strength in excess of 

20.000 psi., and flexural strength of 

7.000 to 9,000 psi. After two-hour bak- 
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ing at 140 deg. F., shrinkage was cal- 
culated as .003 . — Aviation, Jttne, ’43. 

Welding Tip Cleaner 102 

Photo shows “before and after” con- 
dition resulting from cleaning process 
for gas welding and flame cutting tips 
involving Oakite compound No. 32. In- 



stead of removing carbon, scale, and 
tarnish by drilling, scraping, and 
buffing, Oakite Products, New York- 
City, recommends that tips be immersed 
first in boiling cleaning solution, cold- 
rinsed, then put in compound, rinsed, 
given bright dip, cold and hot rinses, 
and airblow. Process is explained in a 


company service report. — Aviation, 
June, ’43. 

Rod End Bearing 103 


Self-aligning rod end bearing for con- 
trols employs oil-impregnated bearing 
rotating within ball part requiring no 



lubrication. Four standard types to fit 
most ball bearing rod ends are available 
through Simmonds Aerocessories, New 
York City. — A viation, June, ’43. 


IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 



There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 

Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 

And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 

Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 
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Flashing up to meet the enemy, the 
Corsair pilot climbs with the dominating 
power of two thousand horses. Quickly on 
top, he strikes with a wealth of armor and 
armament. 

For twenty years Vought war planes 
have flown with the Navy. This F4U-1 is 
the twelfth to bear the proud name 
Corsair. 



NASC Holds 4-Day West Coast Meeting; 
Committee Projects Reviewed, Augmented 


Hollywood, Cali!. (Special 

aircraft parts "are better 
constituted and more widely 
practiced by the airplane 
manufacturers" it was re- 
ported here to engineer-rep- 

tractors at a four-day meet- 

Standard.% Committee and 
“there is a determination that 
the benflts gained for mili- 
tary design will be carried on 
as effectively for both mili- 


Pli 


surveyed tl 


beyond the war." 

Following two days during 

tus of 30 sub- 
•odd projects, 
and made out new assign- 
ments. the full committee 
membership heard Carl Stry- 
ker of the Aircraft Resources 
Control Office describe the 


ork being di 


e by tl 


agency and the Standards 
Committee. B. C. Bolton of 
Lockheed read a paper on 
the "Coordination of Stand- 
ards Work with Current Pro- 
duction and Design" and Glen 
Aron of Northrop detailed ef- 
forts to promote standardiza- 


Reports on current projects 
brought out the fact that 
satisfactory standardization 

thorough cooperation among 


the services and plane and 
parts manufacturers. "This 
wider coverage," a committee 
statement said. "requires 
much more careful planning 
and considerable additional 
work, but it is more perma- 

is that proper standardization 
must avoid too much variety 
and that this limitation of 
detail does not necessarily im- 
pose undue restriction upon 
good assembly design prac- 

Admitting that “it is ex- 
tremely difficult to bring into 
line the varied practices of 
over 30 prime contractors," 
the committee pointed out 
that "the change-over to 
standard practice is from 
their own standpoint an eco- 

very critical time problem to 
the Armed Services. Every 
project indicates the need for 
the establishment of the best 
design practice recommended 
by the most qualified men in 
order to start a standard 
which will have a maximum 
term of life.” 

See AAF Night Bombing 

Hints in the press of larger 
and more deadly bombers 

plants coincide with reports 
of a general shift in our air 
tactics to allow for AAF night 



Anti-Aircraft Trainer 

A new training device 
has been put in use to 
condition anti - aircraft 
gunners to fight sur- 
prise attacks. In a small, 
blacked-out room, a pro- 
jector and amplifier re- 
produce on a large 

three-dimensional view 
of speeding planes, dive 
and torpedo bombers, 
high altitude bombers, 
and fighters. An elec- 
tric "machine gun" faces 
the screen. Instead of 
bullets, it stabs electri- 
cal “tracers" at the 
planes. An automatic 
computer records the 
hits and misses, and a 
light flashes at the end 
of the gun when the 


bombing of Hitler and his 
satellites as well as the day 
assaults now common. It is 
felt that America's striking 
power will be greatly enlarged 
when the new bombers and 
long range fighters go into 
action. Then older model 
planes may be delegated to 
night operations. 

The RAF has proved fairly 
conclusively that night bomb- 
ing can also be highly accu- 
rate. A change in British 
policy to include more day 

Allies to double the pressure 
agahist German targets. 


Contract Training 
Curtailed by AAF 

Army Air Forces has reached 
the peak of its technical 
training program. Levelling 
off into a replacement phase 
makes possible the gradual 
abandonment of such train- 
ing in civilian contract 
schools. Operators nearing 
expiration dates are being 
notified that their contracts 
will not be renewed. 

The War Department em- 
phasizes the fact that discon- 
tinuance of training in civil- 
ian mechanics schools is in no 
way to be considered a reflec- 
tion on the operators. It is 
merely expected that concen- 
tration of technical instruc- 


tion on Army posts will result 
In greater training uniformity. 
Some expansion of existing 
Army schools is in progress, 
but no new installations are 
anticipated at present. 


Army Backing lekes 
On Gasoline Increase 

Because of gasoline short- 
ages for certain military pur- 
poses. Petroleum Adminis- 
trator Harold Ickes has asked 
the WPB, with the backing 
of the Army, for a 20 percent 
increase in the high octane 
program. 

For several weeks the Army 
has been opposing Rubber Di- 
rector William M. Jeffers for 
allegedly obtaining more than 
his share of materials and 
components to construct rub- 
ber production plants, thus 
leaving gasoline plants and 
some other war production fa- 
cilities short of their needs. 

In addition to the existing 
program for some 30 high-test 
gas plants, some of vhich arc 
operating, Ickes proposes to 
add aviation gas facilities to 
80 or 90 existing refineries. 
This would increase the total 
cost of the high octane pro- 
gram from $1,000,000,000 to 
$1,200,000,000 and take about 
a year. 


New Modification Center 

Second modification center 
to be operated by Northwest 

Dayton. Ohio, where all types 
of planes will be given accel- 
erated service tests. “AH work 
at the project will be super- 
vised and handled by North- 

and testing will be in charge 
of the Army Air Forces." 


Briggs Reports Production 

Briggs Mfg. Co., reporting 
on its first year of war pro- 
duction, announces that out- 
put dollar volume has doubled 
and personnel increased from 

9.000 to 32.000. Working with 

2.000 subcontractors, the com- 
pany has completed two 
large aircraft contracts and 
reached volume production on 
seven others. Among plane 
parts made are wing sections, 
ducts, flaps, and bomber door 
assemblies. 
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Harmony Between Air and Ground Forces 
Made Allied Tunisian Triumph Possible 


How much of the credit for 
defeat of the Axis in North 
Africa goes to Allied air forces 
will have to be determined 
from future study of records. 

unlike that over European 
Naziland; its principal job 
was to intercept supplies 
crossing the Mediterranean 
and to assist in the attack on 
enemy land forces. 

Allied aviation harried Axis 
troops in position and in re- 
treat; it shot up vehicular 
supply trains; bombed ammu- 
nition and supply dumps and 
depots. It fought off enemy 
aircraft, attempting to hold 
an umbrella over ground 
forces— fought them off so ef- 
fectively that in the end the 
sky was ours with but brief 
interruptions. As for the in- 
terception of supplies, Gen. 
Dwight D. Eisenhower said 
that at least 50 percent of 
both air and surface traffic 
attempting to make the cross- 
ing was shot down. 

Contributing chiefly to Al- 
lied success was perfect har- 
mony between the American 
and British air forces and be- 
tween the air and the ground 
forces. Earlier differences and 
irritations completely disap- 
peared as the end neared. 
Eisenhower said. 

Secretary of War stimson 
told a press conference that 
the air score against the Axis 
was 4 to 1. In one month 
near the close of the engage- 
ment. the Allies destroyed 859 
Axis combat planes and 205 
transports with loss of but 
270. In one week, 2.000.000 
lb. of bombs were dropped on 
Tunisian positions. This did 


Box Scores 

Axis North Africa 
| warplane losses have 
been put at a total of 
| 2,000 craft destroyed in 
j the air and more than 
| 1.000 on the ground. 

With the Tunis cam- 
paign winding up on 
May 11, the final round 
figure of enemy losses 
may be put at over 3,000 
planes not counting air- 
craft captured intact. 
Allied planes destroyed 
numbered 770. 

Score through mid- j 
April of six specific [ 
bombardment groups is | 
given in a War Depart- I 

planes downed being 
totalled at 558. Accord- I 
ing to group, area, and I 
victories, this tabula- [ 
tion reads: 90th, S.W. [ 
Pacific. 121; 43rd, S.W. 1 
Pacific, 112; 91st, Eu- 
ropean. 102; 22nd, S.W. j 
Pacific, 90: 306th, Eu- [ 
ropean, 68; and 303rd. I 
European, 65. 


not include large quantities 
dumped on ships at sea and 
on Italian docks and cities. 

Cause of the Lu/twaffe's de- 
cline is partially indicated in 
compilations of losses which 
are greater than the calcu- 
lated rate of Nazi production. 
An official Russian report 
claims destruction of 1010 
German planes in a two week 
period; 900 more are claimed 
in another week. 


“Thunderbolts” Announced in Action 


Republic P-47 Thunderbolt 
fighters are officially in the 
scrap against the Nazis over 
Europe after some delay in 
Ironing out the usual "bugs”. 
The Thunderbolt weighs 13,500 
lb„ which make it the heaviest 
single-engine fighter in any 
air force, so far as is known. 
It carries a 2.000-hp. P.&W. 
aircooled engine and origi- 
nally had eight .50-cal. ma- 


chine gun capable of firing 
6,400 rounds per min. Its 
speed is reported in excess of 
400 mph. Some months ago 
test pilots said the plane had 
attained a speed of 725 mph. 
in diving from one test level 
to another. The War Depart- 
ment says it can perform at 
40,000 ft. and has a ferrying 
range of 1.000 mi. Production 
is in hundreds per month. 



r FW-190's! ” 


The victory is great. It gives 
American and British 
forces advantages in r 
bases for short punches at .... 
Axis underside. But it also 
relieves the Germans of their 
arduous and costly attempt to 
hold Africa. They are mass- 
ing their forces and concen- 
trating their air power in 
Europe. They still see th 
selves as the conquerors i 
continent and they will 
back hard. 


Five Foreign Lines Get 
Miami-Caribbean Permits 

CAB has granted temporary 
permits to five foreign car- 
riers for flights between 
Miami/ the Caribbean, and 
Central America. Action of 
the board was the result of 
an investigation begun in 
September to decide on means 
of relieving war emergency 
traffic congestion. Seven com- 
panies were approved by CAB 
months ago, but in accord- 
ance with a 1941 executive 
order it was necessary to get 
Army and Navy permission 


also. Navy approval was held 
in abeyance but has now been 

Permits went to Taca, S. A., 
British West Indian Airways. 
Royal Dutch Airlines <KLM) . 
Experso Aero Inter-Ameri- 
cano, S. A., and Compania 
Nacional Cubana de Aviacion. 

At the same time applica- 
tions for similar routes by 
two American carriers, East- 
ern and National, were denied. 
It was pointed out by the 
Board that they could provide 
the needed service only by 
diverting equipment needed 
within tile United States. 
The areas involved have been 
served only by Pan American. 

The temporary permits con- 
tain a provision that the 
Board may extend them for 
an indefinite number of three- 
month periods but not beyond 
six months after the war. 
They will result in additional 
service between the terminal 
points, Miami and Port au 
Spain. Trinidad; Miami and 
San Jose, Costa Rica; Miami 
and Willenstad (Curacao), 
Netherlands West Indies: and 
Miami and Havana. 


ICIA Begins Survey of Postwar Problems 
with CAB Questionnaire to Industry 


Washington (Aviation Bu- 
reau) — Groundwork of a na- 
tional and inter-nation avia- 
tion policy and program on 
the broadest scale is being 
laid down by the administra- 
tion, starting at bedrock with 
a series of questions directed 
to several hundred “qualified” 
persons, including airline ex- 
ecutives, aircraft manufactur- 
ers, congressmen, government 
officials, aviation publishers, 
and selected individuals, 
acknowledges that the prob- 
lem is complex beyond the 
wisdom of any one man or 

ii is giving a demonstration 
of democratic procedure at a 
most appropriate time. 

The study is being directed 
by the Civil Aeronautics 
Board at the instigation of 
the Interdepartmental Com- 
niittee on International Avia- 
tion, which was established 
last winter when the British 
began to press for an under- 
standing on the future dis- 
position of world air traffic. 
Though it has been more than 
a decade since the importance 
of domestic and foreign air 
services became obvious and 
their futures impressive, the 
government has been without 
what could be called a definite 
aviation policy. All observers 
agree that it is wise for up 
to go to the peace table with 
a definite air program backed 
by the public. 

CAB's questions seek quali- 
fied opinion on problems of 
first magnitude: Shall the 


United States advocate recip- 
rocal exchange of rights of 
entry among the nations, or 
recommend open competition? 
Shall foreign airlines be per- 
mitted to fly over the United 
States or merely touch upon 
Its borders? 

Shall the nations set up 
competitive routes on a recip- 

the world's routes be assigned 
to various countries? Shall 
our own domestic airlines, 
in overseas operations under 
contract with the services, be 
allowed to continue in foreign 
flights? And shall our foreign 
services — PAA. with American 
Export authorized to operate 
— be allowed to extend their 
services to the United States 
interior? Shall our foreign 
air services be under a single 
private management or under 


to various world regions? In 
either case, to what extent 
shall the government partici- 
pate in their management 
and regulation? 

Shall we recommend an in- 
ternational commission to ad- 
judicate rate making, alloca- 
tion of routes, setting of 
schedules? 

Two vital questions, whiqh 
apparently even the commit- 
tee did not like to pose, were 
tossed into its lap. Firpt, 
what shall be done with the 
surplus planes owned by the 
government and deemed suit- 
able for conversion to com- 
mercial use? There will be 
hundreds, perhaps thousands. 


of transport planes in the 
hands of the Army and Navy 
at the war’s end. Some of the 
trainers will be marketable, 


bombers is open to question. 
Shall the convertible planes 
be sold into domestic and 
foreign airline service? Most 
manufacturers will answer no; 
operators yes. 

The other question is what 
shall be done with the vast 
manufacturing plant, which 
now constitutes about half of 
total war production? The 
government owns a great deal 
of it, but the old-line airplane 
industry will have more than 
enough plant to satisfy all 
conceivable peacetime require- 
ments, which are estimated as 
low as less than ten percent 
of maximum war output. 

Two or three manufacturers 
are already negotiating for 
fine new government plants, 
presumably with intention of 
abandoning their own. Almost 
all of them are surveying non- 
airplane production possibili- 
ties. But many will be sub- 
merged under property and 
taxes. How shall the govern- 
ment aid in the liquidation of 
the warplane production plant, 
now the world's biggest indus- 


all, there is plenty 


SPOT CHECKING 


record 6 hr. 20 min. Atlantic 
crossing is reported, but at 
press time that mark went by 
the boards when Capt. G. R. 
Buxton, of BOAC turned in 

formance — 6 hr. 12 min. Fly- 
ing a Consolidated Liberator, 
the captain's speed averaged 
better than 359 mph. for the 
Newfoundland to Great Bri- 


Igor Sikorsky, Helicopter de- 
signer, was recently adjudged 
a winner in the American De- 


Maj. h Gill Robb Wilson, NAA 
president and New Jersey 
State aviation director, given 
the William J. McGough Me- 
morial Award of American 
I.egion Air Service Post 501 
honoring his achievements in 
the promotion of aviation. 

Douglas A-20's, it is an- 
nounced, will be built at the 
Consolidated Vultee Nashville 
Div. Newly developed modifi- 
cations will be incorporated 
in its Havoc production 

It is also announced that 
Fairchild AT-21 Yankee 
Doodles are now being con- 
structed by the McDonnell 
Aircraft Corp. 

Pricing formula for light 
planes of 500 hp. or less. 



Additional officers chosen by 
Bellanca Aircraft Corp. are- 
Andrew F. Haiduck, vice- 
president in charge of engi- 
neering, and Norman J. Burke, 
assistant secretary and eomp- 


A 200 percent increase in pro- 
duction of landing mat areas 
is reported by the Irving 
Subway Grating Co. of Oak- 
land, Calif. 

Western Airlines has adopted 
the 24-hr.-clock method of 
listing flights in its timetables, 
thus eliminating the “a.m." 
and "pun." and customary 
lightrace and boldface type 
long standard. The change 
is stated to be in keeping with 
the line's global military 
operations. 

Brewster s Newark division is 
beginning to work on a new 
contract for manufacture of 
wings and floats for Consoli- 
dated PBY-5 flying boats for 
the Navy. The company also 
recently arranges with Cur- 
tiss-Wright to make wir.gs 
and subassemblies for Army 
C-46 transport craft. 

North Carolina’s Drexel Mfg. 
Co., furniture-making firm, 
has contracted to make parts 
for the AT-21, Fairchild-de- 
signed gunner trainer. 

In a new contract with United 
Aircraft, Royal Typewriter 
Co. has taken over certain 
assembly and processing work 
formerly handled by United’s 
Chance Vought Div.. thus al- 
lowing the latter to give ad- 
ditional emphasis to Corsair 
production. 

Dallas plant of the Guiberson 
Diesel Engine Co. is continu- 
ing research and development 
on a diesel for aircraft use, 
states Executive Vice-Presi- 


dent Allen Guiberson, who 
predicts powering of giant 

pany directors and officers 

running ten times greater 
than originally scheduled is 
reported by the Fisher Body 
Div. of GM. The company is 

largest producers of gyro 
horizon and directional gyro 
indicators. 

Because many a caller in the 
reception room of a manu- 
facturing plant wishes he 
knew a bit more about the 
people he is waiting to see 
and about the firm's oper- 
ations, the Lycoming Div. of 
the Aviation Corp. provides 
each caller with a special il- I 
lustrated “greetings" folder. 
Given in it are the names 
of personnel, their positions 
and other pertinent data. The 
folder is personalized, the- 
receptionist writing the visi- 
tor's name in a blank on the 
cover page. 

Moslo Machinery Co. Is dem- 
onstrating all details of weld- 
ing rod processing in a special 
observers' show being staged 
at Cleveland tills month. In- 
vited are officials of foreign 
purchasing commissions, weld- 
ing engineers, and large users 
of welding supplies. 


Gen. Frank M. Andrews 

Blow to the AAF was suf- 
fered with the death, in a 
plane crash in Iceland, of Lt. 
Gen. Frank M. Andrews, who 
since the Casablanca confer- 
ence had been in command of 
the United States Army in 
the European theater, where 
he had implemented the in- 
tensified air war over Nazi 
occupied territory. 


Gen. Andrews had contrib- 
uted long experience with 
bombardment groups, having 
been one of the pioneers of 
the long - range precision 

Prior to the Casablanca 
meeting, he held command of 
the United States forces in 
the Middle East. 

Succeeding Gen. Andrews is 
Lt. Gen. Jacob L. Devers. chief 
of the armored force and ad- 
vocate of thorough ground- 
air cooperation. 


* Military Memos * 
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Aviation progress is being paced by farsighted men who 
are now laying the groundwork for future leadership. 

The emergence of the civilian plane of tomorrow from the 
fighting plane of today — a tremendous acceleration in 
aviation development — has already begun on paper. 

We invite consultation regarding immediate and future problems. 


Aeronautical engineering 
for 25 years, 
including: 
Design and development 
in rotary aircraft 

for aircraft manufacturing 
Design and research in plywood * 
for gliders and airplanes 


Pecker . Simpson & Giadeek consulting engineers 

associated with Machine & Tool Designing Co. designing staff 

AGNEtt' E. LARSEN. Aeronautical Consultant 

PHILADELPHIA: 1011 Chestnut Street providence: 420 Industrial Trust Building 


“Aviation News” “Air Transport” Announced; 
New Magazines Augment “Aviation’s” Service 


For more than a quarter of 
a century. Aviation has as- 
sembled and made available 
to its readers authoritative 
information on current de- 
velopments in aircraft de- 
sign, production, distribution, 
operation, and maintenance 

This service not only will 
continue with ever-increasing 
effectiveness but it will now 
be augmented by the addition 
of two new publications— 
Aviation News and Am Trans- 

speedy, accurate weekly re- 
porting service for the indus- 
try's time-pressed executives, 
will have its editorial head- 
quarters in Washington, D. C-, 
supplementary offices in New 
York. Detroit. Chicago, and 
Los Angeles, and able corre- 
spondents in other major 
cities both here and abroad. 

From its first appearance on 
Aug 2, it will carefully sift 
and winnow the multitude of 
developments of the aeronau- 
tical field to interpret cogently 
not only the many aviation 
activities but also the com- 
plexities of the circumstances 
behind them. 


Wood and Barker Editors 

Under the editorship of 
Robert H. Wood, well-known 
aviation journalist and ana- 
lyst. Aviation News will em- 
phasize those matters most 
significant in the flow of 
Judgments and decisions com- 
prising the broad, ever-en- 
larging field of aviation news. 
Timeliness will be the maga- 
zine's essence, with weekly 
mailings scheduled to follow 
immediately upon editorial 
closing, thus to speed without 
delay all pointed information 
to its readers. 

duced in September. This new 
publication will be wholly de- 
voted to the interests, prog- 
ress. and problems of the air 
carrier, whose major role 
grows constantly. Currently, 
the carriers are supplying the 

oal scale; tomorrow they will 
supply the wide transport 
needs of peace. 

Editor of this magazine will 
be Fowler W, Barker, who 
has been intimately associated 
with the development of the 
air transportation industry as 
secretary of the Air Transport 
Assn, of America and. for- 
merly, as assistant chief of 
the Aeronautics Trade Div in 
the Department of Commerce 
3nd as director of the Opera- 
tions Department of the Aero- 
nautical Chamber of Com- 


To Meet Broader Needs 
With the announcement of 
the two new services. James 
H. McGraw, Jr., president of I 
the McGraw-Hill Publishing 
Co., stated: "The swift ex- l 


pension of aviation as a inili- 

of passengers, freight, mail, 
and express, and the impor- 
tance of sound planning to 
the development of the in- 
needs for that basic ingredi- 
ent of industrial progress — 
information,” 

Both Aviation News and 
Air Transport will be pub- 
lished under the direction of 
George W. Pfeil. publisher of 
Aviation and Bus Transporta- 
tion. Mr. Pfeil has pointed 
out that economies in paper 
usage effected by the com- 
pany have made it possible 
to render these additional 

duced paper quotas estab- 
lished by the WPB. For fur- 
ther information about the 
two new magazines, readers 
are referred to the announce- 
ment on pages 108a-108d. 


Gen. Olds...Capt. Whiting 


of 


of Maj. Gen Robert Olds. 41 

Second An Force 
Capt. Kenneth Wliiting, 61. 
commanding officer of the 
Naval Air Station. Floyd B 
nett Field, N. Y. 

Gen. Olds, long an advot 
of heavy bombardment, was 
awarded the DFC tor leading 
two non-stop goodwill flights 
of Flying Fortresses to South 
America in 1938. and in '39 
he received the DSM for • 


He V 


■ air 


World V 
Capt. Whiting was taught 
to fly by Orville Wright i 
1914, and he directed a uni 
ol seaplanes in the last wa: 
receiving the Navy Cross fc 
commanding the first air de 
tachment to reach Franc: 
Retired in '37 after two yeai 
as commander of the Pearl 


“Commandos” Complete 
Biggest, Longest Trip 

A 15.000-mi. flight from th 
United States to India by way 
of Africa has been complett ' 
by a group of Curtiss-Wrigl 
Commandos. It was the long- 
est and biggest flight in trans- 
port history. The lead group 
completed the trip in four 
and a half days; the entire 
contingent brought in 90 
of cargo without loss. 

It is expected that 
planes will be used to bring 
in material for heavier blows 
against the Japs. Twenty- | 
four hours after their arrival j 
in India, the pilots began i 
training Army flyers in the 
operation of the planes. 

Lieut. Col. W. C. Golds- | 


The Washington 
Windsock 


By BLAINE STUBBLEFIELD 

The air power advocates are looking to me coming 
battle of Japan for a demonstration of their contentions. 
Gen. MacArthur's recent support of their side lends them 
hope. Meanwhile, straight . air war on Europe is un- 
likely. True, airmen privately think Germany could 
eventually be broken by sky attacks on plants and com- 
munications. But other parties don't want to wait, 
Russia particularly. 

complaining that military Aviation was^bemg held back. 
He leaned over, says the Washington Post, and asked a 
Navy aeronautics officer if his air arm was being held 
back, too. "No,” said the Navy skyman, “we are still 
fighting steam." The real military shift to aviation will 
be so slow you will not notice it, but your children will 

Aircraft carriers are being buiT unbelievably fast They 
have carried more than 2,500 combat planes to the fight- 
ing fronts, assembled, ready for service. Many oi them 
are flown off the deck far from land. 

Mai. Gen. Claire Chennault, U. S. air commander in 
China, says that in combat you cannot tell American 
from Chinese pilots. The folklore that some national- 
ities can fly better than others is wearing thin. Some 
day the only people who can't fly will be one's dim- 
witted relatives. 

You will be riding in a B-17 for $3. We see it all very 
clearly, for Chqfles Planck, resourceful press man of 
CAA. predicts — and T& willing to be quoted— that there 
will be another barnstorming era when this war ends. 

There never was a tail wind but what there was a better 
one. Capt. W. W. May B-24'd across the Atlantic, take- 
off to landing, in 7 hr. 40 min. (6 hr. 20 mm. lahd-to- 
land) carried by what's reported to nave been a lOfl- 
knot blow. There are faster winds than that. AH- you 
have to do is catch one, going your way. 

You can blame certain heroic press releaMa — plus the 
orators who want to wind up the world in U. S. airlines 
like a kitten in a ball of yam— for the fact that the 
English thought we were gunning for them. 

An endless struggle with regulations, obsolescence, ice. 
lawyers, crated animals, boozy passengers, and engineers' 
change orders — seems to confront everybody in aviation 
except us aviation writers. All we have to do is write 
about it. 'til the crack of doom. 

Bombing of Germany is ‘balanced by our U-boat war- 
fare.” says GoebbeLs in Ills newspaper Das Reich. His 
remark is part of an article in which he tries to reassure 
his people against increasing Allied pressure. If Allied 
bombing is balanced by, or equal to. U-boat operations 
in destructive effect — as Goebbels says — it is better than 
many observers, including the Russians, have judged it. 



borough, retired, who was lent 
by Curtiss-Wright as project 
engineer, headed the flight, 
while captains of the North- 
west and Transcontinental 
and Western airlines piloted 


Martin Production Rockets 

First quarter production of 

patrol planes equalled total 
output chalked up in the first 


eight months of '42, with pro- 
duction this April being the 
largest for any single month 
in the Martin firm’s 34-year 


“Can Opener" Details 

RAF's tank busting planes, 
known as "can-openers" be- 
cause of their work in North 

pecially designed Hurricanes. 
They carry two 40-min. guns. 
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YOU CAN ' 06 / SUPERMAN 


With the Power of Porto-Power in Your Hands! 


Just think ! If your own hands had 
from 7 to 50 tons of power — and 
you could use them with the same 
ease, flexibility and control as you 
do now— WHAT A MAN YOU'D 
BE! Toughest push, pull, clamp, 
twist, spread, lift and press jobs 
would be "duck soup” for you — 
even in cramped quarters. 

"Porto-Power” does put that miracle 
power in your hands! It gives you — 
the maintenance man, assembly work- for details. 

A Product of BIACKHAWK MFG. CO., Dept. P2163, 


er, or anyone else just what you need- 
ed to speed up maintenance and pro- 
duction the better, easier, hydraulic 
way — in shipyards, factories, mines 


lief electrician 
ailders and p 
te Blackhawk 




HYDRAULIC EQUIPMENT — WRENCHES 
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I 
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Dependable flying is doubly needed for maintenance of war- 
time air schedules. That is why Sinclair Pennsylvania Motor 
Oil is relied upon by Chicago and Southern Air Lines for 
correct lubrication of its modern fleet of Douglas Dixieliners. 

Meeting urgent wartime needs, Chicago and Southern has 
enlarged its service by adding Little Rock, Arkansas, as a 
scheduled stop. In ten years of constantly expanding travel 
facilities, its fleet of Dixieliners lias been flown on Sinclair 
Pennsylvania Motor Oil exclusively. 


F0« FULL INFORMATION OR LUBRICATION COUNSEL WRITE NEAREST SINCLAIR OFI 
SINCLAIR REFINING COMPANY (INC.) 

2540 WEST CERMAK ROAD, CHICAGO • 1 0 W EST 5 1ST STREET NEW YORK CITY 
RIALTO BUILDING, KANSAS CITY • 573 WEST PEACHTREE STREET, ATLANTA '• FAIR BUILDING FORTWC 
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Aviation Manufacturing 


April Plane Production Nearly 7,000; 
Priority Situation Now Varying Factor 


Washington (Aviation Bu- i 
reau) — April aircraft unit 
production was nearly 7,000, 
following a March total of 
6,200, which included 500 | 
heavy bombers, and a Febru- 
ary figure of 5,500. Secretary 
Knox announced that "for 
the first time the number of 
combat planes delivered to 
the Navy was in four fig- 
ures." Output of all planes is 
scheduled to rise each month 
to a rate of about 1 a, 000 by 
the first of next year. 

Meantime, Maj. Gen. Har- 
old L. George, commander of 
the Transport Command, has 
revealed that 30 percent of all 
multi - engined planes built 
from now till the end of this 
year will be transports. 

The estimated 1943 total 
has been variously predicted 
at figures which average up 
to about double 1942's 49,000. 
The latest figure cited for this 
year is 100,000 by William L. 
Batt, WPB vice-chairman. 
The same estimators who be- 
lieved we would come nearer 
50,000 in 1942 than Lie Presi- 
dent’s request for 60,000 are 
now more conservative and 
say we will hit about 80,000 or 

It is not at all strange that 
the 1943 forecasts vary; for 
production itself Is full of 
variables— shifts to heavier 
planes, the present trend 
away from dive bombers, the 
constant pull and haul over 
change orders. 

Latest variable is priority. 
For a year or more, aircraft 
has had No. 1 preference. 
Now, the War Department 
says, rubber plant construc- 
tion has taken more than its 

share of materials and com- 
ponents. thus slowing down 
construction of high octane 
gasoline plants. To catch up 
on gasoline, it is stated neces- 
sary to re-balance planes, 
gasoline, rubber, escort boats, 
and merchant and combat 
shipping. 

Steel is the chief ingredient 
of gasoline and rubber plants, 
and steel affects aircraft, 
mainly engines. Because there 
never seem to be enough 
spare engines, the military Is 
hardly ever satisfied. But the 
production supply of power 
plants is now termed okay. 

The old trouble with change 
orders from the front has not 
been fully alleviated by the 
modification centers. The 
Truman Committee, which 
was taking testimony on pro- 
duction at this writing, makes 
the preliminary recommenda- 
tion that the Army decide 
what types are needed and 


reduce future changes. 

Production scheduling re- 
mains oflicially in the civilian 
hands of C. E. Wilson, T. P. 
Wright, and their staffs in 
WPB. Mr. Wilson is chairman 
he Aircraft Production 
i, while Mr. Wright is 
director of the Aircraft Re- 
es Control Office. More 
xrd about the latter office 
because Wilson, also of WPB. 
las turned over most of his 
■esponsibility to Mr. Wright. 

Cooperating with them is 
the Aircraft Scheduling Unit 
at Wright Field. The amount 
of influence exercised by the 
Army over the aircraft pro- 
is the responsibility of 
Wilson and Mr. Wright 
as one official pointed 
. does not require much 
public debate as long as the 
plane program is satisfactory. 

The 1943 output of planes, 
engines, and propellers will 
be worth something like $12.- 
000,000,000, which puts avia- 
tion far ahead as the nation's 
No. 1 industry. The Aero 
Chamber of Commerce esti- 
mates the backlog at about 
$22,000,000,000. More than 
630,000 employees are on 
payrolls and the total i 
reach one million or more 
the peak of production, when- 
ever that comes. The peak 
might be almost any figure, 
depending on willingness of 
the war command to curtail 
other categories of equip- 
ment. Seventy to 80 percent 
of workers now being hired 
are women, says WMC Chair- 
man McNutt. One third of 
the current workers 
women, and this figure will 
rise to about 50 percent. West 

women* 1 midwest 33. and East 


Output Exceeds 
World 

Aircraft poundage pro- 
duction in the U. S. now 
exceeds that of all other 
nations combined. Pres. 
Roosevelt announces. 
Weight of craft produced 
has increased from 87,- 
000,000 lb. in 1941 

291.000. 000 in 1942. 1 

1943 it is expected 
reach 911,000.000, wit 

1.417.000. 000 tentative in 
1944. Shift of emphasis to 
four-engine bombers, t'“ 
President said, put pi 
duction of these offensive 
weapons six months 
ahead of schedule. 




Cohu Made President 
Of Production Councils 

LaMotte T. Cohu, chairman 
of the board of Northrop Air- 
craft, has been named presi- 
dent of the National Aircraft 
War Production Council for 
the first regular four-month 
term since its formation. He 
succeeds Glenn L. Martin who 
served from the Council's for- 
mation April 13 until May 3. 

On the same date, Mr. Cohu 
became president of the Air- 



craft War Production Council; 
West Coast, succeeding Rob- 
ert E. Gross of Lockheed. J. 
Carton Ward, Jr., of Fairchild 
Engine and Airplane Corp. 
has become president of the 
East Coast Council, succeed- 
ing Mr. Martin. 

T. Claude Ryan of Ryan 
Aeronautical Corp. was chosen 
vice-president of the West 
Coast Council and Lawrence 
D. Bell of Bell Aircraft vice- 
president of the East Coast 


WPB Permits Transfer 
Of Materials and Parts 

Washington (Aviation Bu- 
reau) — Interchange of mate- 
rials and parts from the in- 
ventory of one manufacturer 
to another is provided under 
WPB's No. 16 directive. Au- 
thority for such transfers is 
vested in the Aircraft Sched- 
uling Unit. Wright Field, 
Dayton (Aviation, Apr. p. 
114). 

The effect is to exempt from 
Priorities Regulations 1 and 
13 approximately 400 plants 
engaged primarily in aircraft 
production and place them 
under control of the Aircraft 
Resources Control Office and 
Aircraft Production Board. 
Through these offices the 
Scheduling Unit can manip- 
ulate idle or excess inventories 
of controlled materials be- 
tween the companies. 

In addition to all primary 
forms and non - assembled, 
partially or wholly fabricated 
forms of aluminum and 
aluminum-base alloys, cop- 
per and copper-base alloys, 
and steel, the transfer provi- 
sion covers standard aircraft 


hardware items and certain 
other assemblies and parts. 

Actually, this directive 
merely legalizes a practice 
that has been carried on for 
more than a year by aircraft 
producers, particularly by 
members of the West Coast 
Production Council. Further- 
more, it enables the govern- 
ment to transfer parts and 
materials away from ineffi- 
cient to efficient producers. 
Some observers would not be 
surprised if this were done in 

ment in Washington to let 
efficient manufacturers in all 
lines have all the materials 
they can use. The others will 
get what is left. 


B-24's, C-87's Swarm 
From Texas Plants 

As Under Secretary of War 
Robert Patterson and Brig. 
Gen. Charles E. Branshaw, 
commander of the AAF Mate- 
rial Center sent congratula- 
tions to Consolidated Vultee's 
Fort Worth, Tex., plant for 
its first year's production of 
Liberators and Liberator Ex, 
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Because production is ahead of plant construction, Consolidated Vultee has 









They boost altitudes . . . increase speed . . . 
provide greater safety for U. S. aircraft 


F or the present, a good 
many AiResearch nigh 
altitude, pressure and tem- 
perature control products 
must remain closely guarded secrets. 

But the records of four have been 
released for publication. And the 
“edges” they add to American war- 
plane performance can be told. 


Intercoolers. Pioneering the develop- 
ment of this equipment, AiResearch 
cut weight . . . increased ruggedness . . . 
stepped up cooling efficiency. Result: 
AiResearch Intercoolers are helping 
the power plants of thousands of 
American airplanes deliver added use- 
able power at critical altitudes. 
Automatic Exit Flap Control. AiRe- 
search ’s system operates on standard 
voltage without capillary tubes, syl- 
phon bellows or electronic circuits. It 
provides considerable freedom from 
instrument watching, cuts open flap- 


time, reduces cooling drag— can add 
10 to 20 miles per hour extra speed. 
Exhaust Heat Exchangers. Installed 
as a part of the exhaust pipe, this light- 
weight AiResearch unit is complete in 
itself. Requires no auxiliary equipment. 
And it operates with little or no drain 
on engine power because back pressure 

Elliptical Oil Coolers. AiResearch de- 
veloped a special type of pressure- 


stressing to achieve this “oil cooler 
that couldn’t be built!’ Now in volume 
production, the AiResearch elliptical 
design makes possible greater freedom 
of designing . . . simplifies oil cooler in- 
stallation . . . provides important sav- 
ings in weight and space. 

Further information on these and other 
AiResearch developments is offered 
to all U.S. aircraft manufacturers. 

Inquiries are invited. 
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Transport Aviation 


Postwar Applications Pile Up, but CAB 
Action Awaits International Agreements 


Washington (Aviation Bu- 
reau — Ambitious applica- 
tions for certificates to oper- 
ate air services to the 
farthest places on earth are 
stacking up at the Civil 
Aeronautics Board. There 
will be no hearings on any 
of them during the war un- 
less requested by the Army 
or Navy. The operators are 
merely staking out claims for 
the future. They know that 
any military service they are 
asked to give will be tempo- 
rary. Disposition of all these 
applications must await in- 
ternational agreements which 
cannot be concluded for some 
time. 

The great volume of writing 
and speaking on world air 
rights suggests ideas and 
shows trends, but many re- 
sponsible officials of the ad- 
ministration report that these 
questions will be settled 
finally by the President and 
Congress in conference with 
other countries. 

There is no official objection 
to the filing of applications. 
Some CAB spokesmen say 
they think it is probably a 
good idea and that the claims 
may be recognized in some 
small degree. 

Northeast has filed for 
points in Europe as far east as 
Moscow, Northwest for points 
west to Calcutta. Chicago & 
Southern wants to link Chi- 
cago with Singapore and Ba- 
tavia via Alaska, 1,543 miles 
shorter, the company says. 

San Francisco, with no water 
jump over 480 miles. More 
applications are expected. 

Among the more ambitious 
domestic proposals are North- 
east's scheme for a 400-stop 
helicopter system in New 
England, plus applications 
from two score operators for 
about 100 airmail pickup 
routes in 29 states serving 
about 1,500 towns. Added up, 
pickup proposals constitute a 
nationwide feeder system 
which will be an important 
factor in the over-night de- 
livery of all mail, unani- 
mously expected within a 
short time after the war. 
The pickup gadget and heli- 
copter will compete for "flying 
postman” business. Among 
the pickup applicants are six 
or eight motor freight and 
bus operators. CAB will have 
to make a precedental de- 
cision on these; the law seems 
to forbid ground operators 
from acquiring air services. 

United Air Lines has filed 
for New York-Boston via 
Hartford. UAL had previously 


filed for Boston and Hartford 
to Cleveland; the examiner 
recommended denial, and the 
company has taken exception. 
Pres. W. A. Patterson states 
that New England needs di- 
rect connection with a score 
of cities westward on UAL’s 
system. United also has an 
application before CAB to 
purchase a Mexican line be- 
tween the border and Mexico 
City and a petition to resume 
service between San Diego 
and Los Angeles, stopped 
when the company relin- 
quished some of its planes to 

A group of transatlantic 
ferry pilots, many of them 
employed by the British Air 
Transport Command, have in- 
corporated Trans-Oceanic Air 
Lines, hoping to get into bus- 
iness with the war's end. They 
say they can begin with 
scores of ready-trained crews. 
In Canada. Prime Minister 
W. L, Mackenzie King states 
that all .air concessions 
granted by his government 
during the war will terminate, 
and that Trans-Canada Air 
Lines is and will be the sole 
Canadian agency in and for 
the country's international 
air services. 


Taxes, States Rights 
Complicate Lea Bill 

Washington (Aviation Bu- 
reau— The Lea Bill. HR. 1012 
introduced by Rep. Clarence 
F Lea of California, which 
substantially rewrites the 
Civil Aeronautics Act of 1938, 
probably will become law 
early this summer in the 
opinion of Congressional com- 
mitteemen working on amend- 
ments and of spokesmen for 
the Civil Aeronautics Board. 

Though it contains provi- 
sions definitely tied up with 
post-war international avia- 
tion, a tangle which cannot 
be straightened out till peace 
comes, the proposed legisla- 
tion is wanted soon to lay the 
groundwork for domestic air- 
line expansion. 

House Interstate and For- 
eign Commerce Committee 
wrote a favorable report on 
the bill, but vehement com- 
plaints from various quarters 
caused the Committee's avi- 
ation subcommittee to go into 
executive session to rewrite 
some provisions and add 

Controversial features are 
those which provide federal 
authority to zone local air- 
ports and prohibit multiple I 


taxation of airline properties 
by several states. These pro- 
visions lead to broader con- 
troversies on states rights 
and local taxes to support 
airports used by airlines in 
interstate commerce. Some 
of the tax money for con- 
struction and maintenance of 
non-profitable airports comes 
from bus and railroad com- 
panies, which are objecting. 


Advertising Budgets 
Not Limited, says CAB 

The $40,000 limit of ad- 
vertising and publicity ex- 
penses contained in the recent 
order to Chicago and South- 
ern Airlines to show cause 
why its mail pay should not 
be fixed at .3 mill per lb.-mi. 
has caused "widespread mis- 
understanding,’’ CAB has de- 
clared. The estimate, the 
board says, does “not in any 
way constitute legal limita- 
tion upon amounts which the 
carrier may actually expend 
for advertising." 

Explaining that it must 
study “all operating expenses 
of a carrier” including ad- 
vertising and publicity to 
"determine a fair and reason- 
able rate of pay for the trans- 
portation of mail." the board's 
statement said that "such a 
determination has to be made 
by the CAB under the terms 


To facilitate exchange of 
ideas and development of 
programs, representatives of 
major carriers met at United 
Air Lines Chicago office re- 
cently and formed the Air- 
lines' Personnel Management 


of the Civil Aeronautics Act, 
and this is the only function 
that the board Is seeking to 
perform.” 


Two Airlines Form 
Military Departments 

Establishment of depart- 
ments to coordinate and 
supervise military activities 
has been announced by 
Transcontinental and West- 
ern Air and United Air Lines. 
From headquarters in Kan. 
sis City. Otis F. Bryan, newly 
appointed TWA vice-presi- 
dent in charge of war pro- 
jects. and Louis R. Inwood, 
coordinator, will supervise all 
their company's war projects 
with the exception of domes- 
tic cargo carriage. These will 
include operation of foreign 
courier service for the Air 
Transport Command, the ad- 
vanced training school for 
crew specialists of the Tech- 
nical Training Command, and 
the Kansas City modification 

E. P. Lott has been made 
director of United's military 
operations; Daniel C. Meenan 
will supervise military con- 
tracts. The new military 
operations department, said a 
company announcement "will 
function as a regular staff 
group in the operations de- 


Assn. Officers elected were 
president, Victor Vernon. 
American Airlines; vice-presi- 
dent, L. C. Glotzbach, North- 
west Airlines; secretary. R. 


urer L. M. Reed, TWA. 



Personnel Group Formed 
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Are Sealed with 


PRESSTITE SEALERS 



/Consolidated Vullce Aircraft 
Corporation not only uses 
Prcsstite Sealing Compounds 
to seal the Fuel Tanks of their 
famous "Liberator” B-24 
Bombers, but also the Consoli- 
dated "Liberator Express” C-87 
Cargo Planes, the "Catalina” 
PBY and "Coronado" PB2Y 
Flying Boats. 

Consolidated Vultce is but 
one other example of a leading 
aircraft manufacturer using 
Presstite Sealers to assure a 
time and labor-saving method 
of accomplishing better sealing 
jobs. Presstite products are be- 


ing used throughout the indus- 
try for a wide variety of sealing 
operations. 


If sealing problems are a factor 
in your aircraft production, let 
Presstite Engineers work with 
you, too. Send us your detailed 
requirements and we’ll gladly 
recommend the best sealing 
pounds for your particular 
needs. Write today. 


PIIESSTITK ENGINEERING COMPANY, 3910 < hou.ean Ave., St. Louis. Mo. 


partment at TJnited's Chicago 

self with both the extensive 
contract cargo operations and 
the military training activi- 
ties which United is conduct- 
ing.'' The company is in- 
structing mechanics and 
technicians graduated from 
Army technical schools at 
Oakland. Calif.. New York. 
Chicago. San Francisco, Port- 
land. and Seattle. Pilots who 
have completed primary and 
secondary school get a 
month's advance training at 
Denver before joining the Air 
Transport Command. 


Gorrell Lists Lines' 

War Accomplishments 

The airliner that flew more 
than 1,200 mi. daily before 
Pearl Harbor now flies more 
than 1,600 mi. and in many 
instances over 1,800 accord- 
ing to a recent report by 
Edgar S. Gorrell, president of 
Air Transport Assn. 

To assure adequate air 
transportation for the war 
effort, Gorrell said that about 
45 percent of passenger and 
cargo loads are currently on 
a priority basis. On trans- 
continental routes and routes 
serving large production cen- 
ters. up to 70 percent of pas- 
sengers and cargo are on 
priority. 

Among wartime contribu- 
tions of the airlines, besides 
domestic transportation, Gor- 
rell mentioned 24-hr. mainte- 
nance and servicing of 
transient military and naval 
planes, modification of com- 
bat planes and other special 
services, the Airlines War 
Training Institute, which is 
giving officers and enlisted 
men specialized training for 
the Air Transport Command, 
and contract oversea services. 

Continuing record-breaking 
express cargoes over the all- 
time high of 40,101,657 lb. re- 
ported for last year by Mr. 
Gorrell, are indicated by a 

Agency that the number of 
February rail-air shipments 
increased 50 percent over last 
year. Northwest Airlines an- 
nounced record poundage 
during March, and TWA said 
i:s express lb.-mi. in February 
were up 80.2 percent over the 
same month last year. United 
flew 12 percent more pas- 
senger mi. this March than 


Three Reductions Little 
Help in Rate-Making Job 

Washington (Aviation Bu- 
reau) — Airline rate -making 
by the CAB is necessarily 
based on pre-war cost and 
earning records, which are 
out of date, on current oper- 
ations, which are abnormal I 
since they involve Army con- 
tracts, and on future opera- j 


tions involving unpredictable 
conditions, equipment, com- 
petition. etc. It thus becomes 
the toughest rate job in the 
country, board officials state. 

Three lines, United, East- 
ern, and American, have an- 
nounced that they would cut 
their passenger rates, and 
Western offered to make re- 
ductions if the board would 
give it a suitable mail rate 
above the 0.3 mill per lb. 
ordered on UAL, AA, EAL. 
TWA. and PC A. United's 
proposed passenger rate is 
calculated to be more than 
the 10 percent reduction in 
the board's show cause order, 
j The other seven of the eleven 
lines to which the passenger 
rate order was directed re- 
plied in protest with various 
reasons. Eastern, though re- 
ducing its rates, also pro- 

In various terms, the pro- 
testing lines said they wanted 
to maintain their rates to 
build up reserves to meet 
post-war needs, and some say 
they are just beginning to 
earn fair profits. 

One of the board's most 
difficult arithmetic problems 
is to divide the cost of opera- 
tion (plus reasonable profit) 
among mail, express, and pas- 
senger services. It is some- 
times a question of public 
policy whether mail or pas- 
senger service should pay 
equal amounts or one the 
greater share. Involved, too, 
is policy whether airlines 
should be subsidized and 
heavily expanded as a mili- 
tary reserve. This problem is 
being debated now. and there 
will be legislative action on 
it one way or another, de- 
pending on whether the world 
looks to be organized for 
peace or is vulnerable for 
more war when this one ends. 


Assume Obligations!; 
Seadromes Up Again 

Pennsylvania - Central Air- 
lines' president, C. Bedell 
Monro, has urged the trans- 
port industry to stop its “day 
dreaming" and wake up to its 
postwar obligations. Speak- 
ing at a recent dinner on 
PCA's 16th anniversary, he 
said. "Too much criticism is 
being directed at government 
regulatory bodies and bureaus 
for lack of foresight. Yet the 
air transport industry has not 
yet formulated a construc- 
tive postwar program and is 
largely occupied with inter- 
necine disputes and self-seek- 
ing activities." 

Among the obligations 
Monro listed encouragement 
of private flying that will pro- 
vide low-cost service, in- 
creased air transport services 
at low rates, responsibility 
for taking over, after the war, 
military operations suitable 
for commerce. 


Later in full-page metro- 
politan newspaper advertise- 
ments, PCA announced filing 
with CAB of an application 
for a trans-Atlantic route 
with stops on three “sea- 
dromes.” Similar to those 
proposed several years ago 
when non-stop flights were 
less frequent, these man-made 

poses, will be anchored 800 
mi. apart, with landing field 

ocean surface. They were de- 
signed by Edward R. Arm- 
strong and would be built by 
Sun Shipbuilding & Dry 
Dock Co. 


Du Pont Made Chief 
Of Glider Program 

Appointment of Richard C. 
du Pont as special civilian 
assistant to the Commanding 
General of the Air Forces, in 
charge of the AAF glider pro- 
gram, is announced by the 



tion, mail pickup system, has 
accepted Mr. du Pont's resig- 
nation as its president and 
board chairman and an- 
nounces appointment of H. 
R. Bazley, vice-president in 
charge of operations, as presi- 
dent. 

Mr. Bazley joined All Amer- 
ican in 1939, after being 
aviation officer in various 
capacities for the state of 
Pennsylvania. He served in 
the first World War as a 
lieutenant of aviation and is 
a major in the Air Corps 
Reserve. 

Mr. du Pont has headed de- 
velopment of the air mail 
pickup system which now 
serves six states and is ex- 
pected to be adopted through- 
out the country. He was one 
of the first men to fly a 
glider in the United States 
and has held world’s altitude 
and distance records in soar- 
ing. He flew 158 ml. at El- 
mira. N. Y.. in 1934 and in 
1935 entered the manufacture 
of sail planes. His job with 


complete charge of glider pro- 
duction and training, and he 
has the authority of an as- 
sistant Chief of Air Staff. 


Some of Double Airmail 
Load is Being Delayed 

Since half of the airlines' 
planes went into military 
service, airmail volume has 
increased 75 percent, and 
some of this unprecedented 
load is being put off in favor 
of priority cargo and pas- 
sengers. The Post Office has 
not announced what propor- 
tion is delayed, but high of- 
ficials did say that much of 
it is taken aboard other trips 
within an hour or two. 

In Feb. 1942, 3.506,871 lb. 
of airmail were taken out of 
169 cities. In Feb. 1943, 
6,133.243 lb. left the same 
cities, an increase of 74.89 
percent. During the same 
month this year airmail out 
Of New York City increased 
just over 100 percent over 
1942 to 752,842 lb. 


*CR0SS COUNTRY* 

Daily round-trip flights be- 
tween St. Louis and Min- 
neapolis-St. Paul have been 
resumed by Mid-Continent. 

. . . Airlines have been asked 
for additional help in aug- 
menting transport pilots and 
crews, says Maj. Gen. Harold 
L. George, chief of the Air 
Transport Command, who has 
announced establishment of 
■the Domestic Transport Div. 
in New York City under Col. 
Harold R. Harris. The divi- 
sion will be a clearing house 
for cooperation between the 
Army and the civil lines . . . 
In addition to its pending ap- 
plication for a route between 
LaGuardia Field and Mas- 
sena, N. Y., Colonial Airlines 
has filed for a flight from 
Ottawa to Washington via 
Binghamton, N. Y., and Har- 
risburg, Pa. . . . Bradley Min- 
ing Co. has established trans- 
port service across the central 
Idaho mountains to the Yel- 
lowpine-Stibnite mining dis- 

has expanded its West Coast 
offices to include the entire 
eighth floor of the Guaranty 
Bldg.. Los Angeles. . . . PAA 
Eastern Div. planes carried 
more than double Mar., '42, 
express ton-miles in the same 
month this year. . . . American 
Airlines has moved its execu- 
tive offices, legal, research, 
personnel, traffic, and treas- 
ury departments from La 
Guardia Field to the Persh- 
ing Square Bldg., New York. 

. . . United Air Lines and East- 
ern Air Lines announce the 
opening of a joint wartime 
traffic office in the new Statler 
Hotel, Washington. Decora- 
tions are by Zay Smith, UAL 
designer. UAL wants a 
Toledo-Washington line. 
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Aviation Abroad 


British increase Production, Begin 
Empire Talks on Postwar Aviation 


Kent, England (Special to 
Aviation) — Aircraft is now 
the largest single industry in 
Great Britain, Sir Stafford 
Cripps, Minister of Aircraft 
Production, has revealed in a 
review of production achieve- 
ments. Nearly 15,000 separate 
firms are making planes or 
parts, with 40 percent of the 
total labor force comprising 
women, most of them in un- 
skilled jobs. 

In spite of the heavy in- 
flux of female labor during 
the past year, output has 
climbed rapidly. Total pro- 
duction of aircraft of all types 
in the first quarter of 1943 
was 55 percent higher than 
in the corresponding period 
last year. In heavy bombers 
alone, the increase in weight 
was 250 percent. Consider- 
ing the over-proportionate 
rise in heavy bombers, the 
increase in the number of 
aircraft is all the more im- 
portant. There was an “up" 
of 36 percent in weight pro- 
duced per person last March 
compared with Mar., 1942, 
despite the employment of 
unskilled women. 

Sir Stafford's figures are 
heartening, and they may be 
viewed with great satisfac- 
tion since several new types 
of aircraft have been brought 
out during the past twelve 
months. The Lancaster 
bomber, Mosquito fighter- 
bomber, and new Typhoon 
fighter deserve special men- 
tion. New models of older 
machines have also appeared 
without — It appears from the 
above figures — interfering 
with the steady flow of pro- 
duction. 

Preliminary consultations 
with the Empire on civil avia- 
tion matters have been begun 
by the government, it has 
been announced in the House 
of Commons. Expressing the 
official view, a spokesman 




It Is, I 


c, essential that 
should ascertain what 
measure of international co- 
operation can be arrived at in 
regard to civil aviation before 
attempting to commit our- 
selves as to the best form 
of the national set-up. As 
a first step, and before mak- 
ing our proposals in regard 
to international cooperation, 
we desire to have the fullest 
consultation with the Domin- 
ion and Indian governments 
to see if we can agree on 
a common policy. These dis- 
cussions are now actively 
proceeding. We hope, on 
their conclusion, to be in a 
position to formulate our pro- 


posals to other members of 
the United Nations.” 

Private company plans are 
making little progress in the 
meantime, since the inter- 
ested firms are waiting for 
an official statement of gov- 
ernment policy. The authori- 
ties, believing that the gov- 
ernment should "remain 
entirely uncommitted”, have 
not given any assurances or 
announced any undertakings. 
Quite a number of shipping 
companies have studied the 
problems of commercial avia- 
tion, and some have altered 
their statutes so as to enable 
them to enter the aviation 
field after the war. 

If present public opinion 
provides any guidance for 
the future, it seems more 
likely, however, that civil 
aviation will be entrusted to 
one monopolistic organization 
run under government aus- 
pices and control. 

Short Bros. Taken Over 
By British Government 

Short Bros., Ltd., widely 
known for Its Sunderland 
flying boat and Stirling heavy 
bomber, has been taken over 
by the British government. 
Tliis move was preceded by 
the appointment, about the 
middle of March, of an 
authorized controller to 
"safeguard production and 
strengthen the management." 

based on the Defense Regula- 
Minister of Aircraft Produc- 
tion to acquire by compulsory 
methods the share capital of 
aircraft manufacturing con- 
cerns. The shares of Short 
ave been transferred 
Aircraft Production 
Ministry's nominees, and their 
trade on stock exchanges has 
been discontinued. 




While the Minister of Air- 
craft Production, Sir Stafford 
Cripps, has used these powers 
before, this is the first time 
that a major unit of the 
British aircraft industry has 
been absorbed under them. 

Dutch Bid to Safeguard 
Postwar KLM Interests 

Though Dutch factories are 
working for Hitler, it is re- 
ported that Netherlands gov- 
ernment officials are giving 
considerable thought to the 
matter of representation in 
postwar aviation schemes. 
The Dutch KLM had built 
up a high reputation for re- 
liability and service through- 
out Europe and the East, and 
an assurance is being sought 
by Dutch authorities that 
these interests will be safe- 
guarded come peace. 

Meanwhile, a 
in Dutch aircraft produc 
is reflected by the balance 
sheet of the Aero-Bank N.V. 
in The Hague. This bank, 
formerly the Hollandsche 
Buitenlandbank, was taken 
over in 1941 by the Deutsche 
Luftfahrtbank A.G., which in 
turn is controlled by the 
German Air Ministry. Its 
main purpose now is to effect 
payments and provide credits 
for the Dutch aircraft indus- 
try. with particular reference 
to the cooperation with Ger- 


Venezuela Airline 
Shows Higher Profits 

Caracas. Venezuela (Special 
to Aviation) — Reports just 
issued on Venezuela's national 
airline. Linea Aeropostal 


Venez. 


reveal t 


government owned and oper- 
ated system carried 23,371 
passengers on a total of 8,309 
flights in 1942. Net profit 
for the year approximated 
$300,000, compared with some 
$221,000 the previous year. 


Since its foundation in Apr. 
1930, LAV has made regular 
flights over some of the most 
dangerous jungle territory in 
the world but has never had 
an accident involving injury 
or death of passengers. One 
of the most unusual of the 
routes covered by its ten 
Lockheeds and one Howard is 
also its most important con- 
tribution to the Allied war 
effort — daily trips from Tu- 
mareme over the "Green Heir 
jungle to Gran Sabana, near 
the Brazilian border. In- 
bound trips carry food and 
supplies, outbound trips bring 
industrial diamonds, greatly 
in demand for war production 
needs in the United States. 
Last year some 10 lb. of dia- 
monds were flown out; in 
addition 10,120 lb. of gold 
were transported from the 
El Callae mines to Pan Ameri- 
can's base at Maiquetia for 
transhipment to U. S, mints. 

LAV pilots receive their 
initial training in the gov- 
ernment flying school, serv- 
ing a term as Army flyers 
before getting their assign- 
ments. This close tie-up 
with the military promoted 
the present network of 27 air- 
ports, some of which have 
brought about creation or 
growth of towns virtually in- 
accessible by land or water. 
More than 1,000,000 lb. of 
merchandise were flown into 
these towns last year in ad- 
dition to approximately 100,000 
lb. of airmail. 

The line formerly shipped 
all engines to the United 
States for overhaul, but since 
Nazi U-boats became active 
in the Caribbean all service 

work has been done locally. 
Complete overhaul of both 
aircraft and engines at LAV'S 
Maracay base is now normal 


Balkan Line Re-Opens 

In the Balkans, transport 
lines have come back into the 
news. The airline between 
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Rome and Sofia has been re- 
opened with one intermediate 
stop at Tirana. An airmail 
service has been resumed 
between Zagreb. Venice, and 
Milan, connecting with an- 
other service between Zagreb 
and Budapest. 


become an important air 
transport junction, as it is 
favorably situated both for 
Northern Italy and Germany. 
There are now airlines from 
Zagreb to Sarajevo. Graz, 
Zemun, Vienna, and Budapest. 
In 1942 they carried 2,559 
travelers. 


Nazi Transport Planes Soft Targets in Tunis 



One of most vulnerable German craft encountered by our flyers in Africa 
mph ,h ‘ S Me ' 323, s ' x ' en 9* ne "P° wer Slider" boxcar with top speed of 155 


Before the mopping up in 
Africa, Allied airmen downed 
a record number of enemy 
transport craft. Two late 
types were among the Nazi 
planes blasted out of the sky. 
One, the Blohm & Voss BV- 
222, has been previously men- 
tioned; the other, advertised 
as a “power glider,” is the 
Me-323. Quite out of Willy 
Messerschmitt’s usual line, 
the latter is clumsy in ap- 
pearance, with a square 
fuselage, braced wings and 
tail, an aerodynamically un- 
seemly hinged nose— plus a 
ten-wheel landing gear. 

The undercarriage brings 
back memories of pre-World 
War I multi-wheeled mon- 
strosities and seems to be de- 
signed for steady landings on 
rough terrain. The Me-323 
is equipped with six Gnome- 
Rhone 14-cyl. radial engines 
of some 700 hp„ about equal 
to our twin Wasp Jr. They 
give a top speed of 155 mph. 
and a 450-mi. range with a 
military load of about 22.000 
lb. 

One fact definitely estab- 
lished by the appearance of 
this plane is that the Ger- 
mans have succeeded hi per- 
fecting an assisted takeoff 
method that enables them to 
get aircraft of this size and 
type into the air. While the 
gross weight of such a 
"power glider" is lower in re- 
lation to the*useful load than 
it would be in a normal air- 
craft, it still must be around 
36,000 lb„ giving a takeoff load 
of around 29 tons. 

The only other news about 
German developments com- 
prises a few more details 
about the Ju-86P. high alti- 

lescent Ju-86 twin-engine 
bomber. Main changes seem 
to be larger wings, reduction 
of the crew to two or three, 
no armament, and of course 
a pressure cabin. Engines are 

charged versions of an o?der 


commercial type. While the 
high altitude which this plane 
can reach will protect it 
against normal attack, quite 
a few of these craft have 
been shot down by the latest 
Spitfires. 

The Heinkel He-177, four- 
engine, twin-nacelle, long 
range heavy bomber, is pow- 
ered by a double version of 
the DB-601 engine driving 
only one propeller through 
an arrangement closely re- 
sembling Vega’s Unitwin setup. 
Apparently, engineering prob- 
lems of coaxial propellers are 
still far from solved in Ger- 
many, and the output of two 
1,000-hp engines must be 
absorbed by oversize propellers 
kept clear of the ground by 
an abnormally high under- 


Canadian Notes 


By James Montagnes 
Noorduyn Aviation, Ltd., 

Montreal, announced at its 
annual meeting late in April 
that its backlog of orders is 
continually increasing and 
has currently attained a value 
of approximately $62,000,000. 
Deliveries of a large order of 
the Norseman iUC-64 trans- 
port plane) to the U. S. 
Army started early this year. 
There are over 9,000 em- 
ployees at the Montreal plant. 


Victory Aircraft, I 
Toronto, a government ci 
pany manufacturing Lam 
ters, expects to produce its 
first four-engine bomber early 
this summer. This is the firm 
which took over the National 
Steel Car plant near Toronto. 

of Commons at Ottawa re- 
cently showed that National 
Steel Car received $4,000,000 
from the Dominion govern- 
ment for its Malton. Ont., 
plant. In addition the gov- 


I pany's liabilities oi 


the i 




On Schedule ... by “Visia” 

First of the United Nations to announce a definite policy 
with regard to postwar commercial aviation, Canada 
has plans for peacetime commercial operations which 
will raise many questions and probably fears among 
private operators. The basis now laid down restricts 
all long-run routes, both those inside Canada and such 
international lines as might eventually be operated, to 
the government-owned-and-operated Trans-Canada Air 
Lines. The rules further forbid all competition on lines 
inside Canada, and they restrict privately-run lines to 
feeder services only. This policy, which is rather 
reminiscent of prewar British policies, would not appear 
inducive to a sound post-war development in interna- 
tional airlines— especially not if Canada's example is 
followed by other nations. 


The general opinion does seem to agree that postwar 
flying can best be served and developed by private 
| interests, while lines sponsored and subsidized by the 
| government will have a retarding influence on postwar 
I air commerce. The Canadian ban on large scale post- 
I war air services by all companies except the government 
controlled airline may bring about the one condition 
American operators are afraid of, namely that they 
will have to compete once again with government-backed 
airlines supported by virtually unlimited funds and diplo- 
) matic powers. This condition, which threatened to arise 
in prewar days on trans-Atlantic services and which has 
shown up before on other routes throughout the world, 
invariably brings about rate wars, a reduction in the 
general standard of service to the flying public, and a 
slowing up of individual enterprise. 

Engineers of PAA, the United States government, and 
Latin American nations are chopping airports out of 
the South American jungles in an average time of 
five or six months. When these crews depart for their 
next objective, they leave behind them a complete air 
base, with reinforced runways, radio station, and weather 
facilities. This chain of hidden bases stretches from 
the southern tip of the United States down across the 
Caribbean and Brazil to the main airports on the “Bulge." 
And the ever increasing stream of ferry planes crossing 
over to Africa can find emergency fields every 500 miles 


Ai for that BOAC pilot making the Atlantic crossing in 
6 hr. 20 min., land-to-land in a Consolidated Vul- 
tee B-24 Liberator : While such a record-breaking feat 
necessarily was helped by a stiff tailwind it does show 
that the long-trip speeds are going up as newer and 
better planes come into service. At the same time, 
future possibilities for commercial services with the same 
equipment appear good as regards maintenance of con- 
nections in the interim period of changing from the 
military to the postwar civilian economy. 


Meanwhile, there is further advocacy of “sky insurance” 
against new aggressors after this war is over. In a 
recent address at Bristol, Eng.. Sir Stafford Cripps. 
British Minister of Aircraft Production, frankly urged 
establishment of a fast-striking international police 
force, with Britain, the United States, Russia, and 
China as the "leading members of the board." 


and its operation, estimated 
at $1,760,000. In arriving at 
the purchase price, special de- 
preciation of $2,300,000 and 
normal depreciation of $791,- 
856 were taken into consid- 
eration. These allowances 
will be absorbed in the cost 
of planes delivered up to Nov. 
5 last year, date of the 


Trans-Canada Air Lines, 
publicly-owned and operated 
transcontinental transport 
company, has announced that 
Mar. 1943, saw the setting of 


a record, with 10,887 passen- 
gers flown as against 3,094 
in Mar. 1942. For the first 
quarter of 1943 a total of 
28,352 people were carried 
compared to 9,353 in the cor- 
responding period in 1942. 

Canada’s combined aircraft 
manufacturing and overhaul 
factories now employ more 
than 93,000 workers, it has 
been announced by the War- 
time Information Board. 
More than 7,000 planes have 
been built since the start of 
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United Aircraft Corp. 1943 
earnings probably will closely 
approximate three for 1942, 
which in turn were around 
the average of the last three 
years. Pres. Eugene E. Wil- 
son said at the annual stock- 
holders meeting. He added 
that shipments will increase 
and hoped that the increased 
volume would compensate for 
reduced profit margins. The 
company's first-quarter re- 
port showed net profits of 
$4,050,749 or $1.40 a share 
compared with $3,476,580 or 


Official WPB figures show 
that Curtiss-Wright Corp. 
has the largest backlog of any 

filled orders amounting to $4.- 

613.000. 000. while Douglas 
Aircraft Co. stands second 
with $2,373,000,000, and United 
Aircraft Corp. third with $2.- 

236.000. 000. General Motors 
Corp., which does a lot of 
aircraft work, but has other 
large war contracts as well, 
has unfilled orders of $7,251.- 


Boeing Aircraft Co. sales 
soared to $386,567,316 last 
year from $93,893,090 in 1941, 
yet profits were $5,237,624 or 
$4.84 a share compared with 
$6,113,144 or $5.65 a share in 
1941. P. G. Johnson, president, 


By RAYMOND HOADLEY 

C ontbact renegotiation is proving as much a thorn in the 
sides of the accessory and parts manufacturers as it 
has (and still is) for the prime aircraft contractors. Many 
of these manufacturers, especially those who have come into 
operation since 1939, still are amortizing heavy capital 
investment in machine tools and feel that they should have 
special consideration on this account in any contract rene- 
gotiation. 

Another general complaint is coming, according to Pres. 
T. T. Arden of the Aircraft Parts Manufacturers Assn., 
from shop owners who have had to purchase second hand 
i equipment and now find themselves with large sums In sub- 
l standard equipment which has yet to be amortized. 

In advocating that Congress make provision for industry 
to set aside reserves before taxes for reconversion to peace- 
time operations. Glenn L. Martin, head of the airplane 
company that bears his name, makes the constructive sug- 
gestion that reserves for that purpose be set up in a special 
] account that could be used for no other purpose. 

J When the job is done, Mr. Martin points out, the govern- 
| ment could send in accountants to see how much was spent, 
j If the whole amount was not needed, whatever was left 
could be paid to the government. 


revealed that price refunds 
to the government had totaled 
$31,176,373, with the War De- 
partment seeking an addi- 
tional $9,300,000. A $2,500,000 
reserve was created along 
with a $2,860,000 postwar 
credit on excess profits 


Pres. W. A. Patterson of 
United Air Lines told stock- 
holders at thi annual meet- 


ing that he had studied the 
mail rate cases and believed 
their implication seemed to 
be that the Civil Aeronau- 
tics Board intended a return 
of around 10 percent on in- 
vested capital. This is less 
than some of the lines have j 
been making from recent 
operations. 

ported net profits of $287,047 


On flu* Ran- Malarial* Front 


or 65c. a share for the four 
months ended Feb. 28. Pres. 
T. C. Ryan pointed out that 
these earnings "are not nec- 
essarily an indication of the 
profit rate for the rest of the 


Continental Air Lines has re- 
tired 2,314 shares of preferred 
stock issued to Phillips Petro- 
leum Co. Continental earned 
$152,437 or 61c. a share for 
the six months ended Dec. 31. 

terim report issued by the 
company. 


ing Corp. reports sales of 
$143,155,931 in 1942 against 
521.858,680 in 1941, while net 
earnings were $1,335,848 or 
$2.63 a share compared with 
$1,066,683 or $2.10 in 1941. In 
two weeks of last November, 
according to Pres. L. R. 
Grumman, plane deliveries 
were larger than in all of 

1940. A postwar reserve of 
$1,200,000 was established in 
addition to a $918,806 post- 
war tax refund credit. 

Fairchild Aviation Corp. has 
negotiated a V-loan credit of 
$5,000,000. according to the 
1942 annual report, which 
shows net profits of $926,004 
compared with $1,060,981 in 

1941. Per share profits last 
year were $2.74 against $3.14 
in 1941. A reserve of $200,000 
was set up for transformation 
from war to peacetime oro- 
duction. 


Aluminum plant expansion, 
along with facilities for such 
other vital raw materials as 
chemicals and steel, has been 
retarded by the emphasis cur- 
rently placed by the govern- 
ment on such emergency 
programs as those for escort 
vessels, synthetic rubber, and 
high octane gasoline. 

Consequently the aluminum 
program is behind the WPB 
schedules of May 30, 1942. at 
which time it was said that 
the entire aluminum domestic 
capacity of 2.100,000.000 lb. 
per year, as then charted, 
would be operating at its 
peak in the early part of 
1943. 

Current status of the pro- 
gram’s three major phases 
may roughly be outlined as 
follows: 

In Nov. 1938, the Aluminum 
Co. of America, then the sole 
white metal producer in the 
nation, undertook a $250,000.- 
000 plant expansion program. 
That program, which called 
for an eventual capacity more 
than double Alcoa's output of 

325,000,000 lb. of aluminum in 
1939, was initiated at a time 
when only 5 percent of the 
company's production went 


into aircraft. Today. 73 per- 
cent of such production goes 
to aircraft, and eventually it 
may run as high as 90 per- 
cent. That program has been 
completed and is in oper- 

The first government pro- 
gram was launched in July 
1941, and involved construc- 
tion of a number of govern- 
ment-owned aluminum and 
alumina (ore conversion) 
plants which would be built 
and operated by private in- 
dustry. Alcoa was assigned 
part of this program, with 
the Reynolds Metals Co. and 
the Olin interests getting the 
rest. This program was ahead 
of schedule last June and was 
expected to be in full produc- 
tion by the end of 1942. But 
in the meantime other emer- 
gency government programs, 
like those for landing barges 
and ship construction, began 
to get higher priorities than 
did the aluminum projects. 

this program is now rapidly 
approaching its rated capac- 

aluminum ingot centers are 
in full production. The rest 
of these pot lines are ready 


to produce when materials 
are available from alumina 
plants later this year. 

Then in Feb. 1942, the gov- 
ernment launched its second 
aluminum expansion program 
following Pres. Roosevelt's 
call for 185.000 planes (later 
revised downward in numbers 
but not in tonnage) in 1942- 
43. This program entailed 
facilities for production of 

640.000,000 lb. of aluminum 
annually. Alcoa was assigned 
this second government pro- 
gram, and this program has 
been regularly behind Al- 
coa's own company-financed 
schedule from the start be- 
cause sufficiently high priori- 
ties for plant facilities were 
not made available. 

An alumina plant on this 
program is starting to pro- 
duce, but only one ingot plant 
is in production and that one 
is operating well below its 
ultimate capacity. Fact that 
the aluminum program is be- 
hind schedule is attributable 
to just one factor— the con- 
sidered decision of the High 
Command that certain other 
phases of the war effort were 
more urgent in the last half 
of 1942 and early 1943, 


Directors of Interstate Air- 
craft & Engineering Corp. 
have voted a 100 percent 
stock dividend whereby stock- 
holders will receive one new 
share for each present share 
held . . . Consolidated Vultee 
Aircraft Corp. has declared a 
50c. dividend, the first such 
payment by the company 
since the merger of Consoli- 
dated and Vultee concerns last 
March. . . . Aviation Corp. 
also has made a 10c. dividend 
payment to its stockholders. 

Pennsylvania-Central Airlines 
reports net earnings of $408,- 
055 or 95c. a share for 1942 
against $127,284 or 11c. in 
1941. . . . Colonial Airlines. 
Inc. showed net profits last 
year of $108,462 or 42c. a 
share. . . . Chicago Sc South- 
ern Air Lines in a report for 
the sue months ended Dec. 31. 
1942 shows earnings of $190.- 
593. Citing his company's 
need to build up reserves for 
postwar demands. Pres. Carle- 
ton Putman reveals that the 
line is opposing the 10 per- 
cent cut in passenger fares 
proposed by the Civil Aero- 
nautics Board. 
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Recent Books 



“T ET me tell you something, mister! 

^ Whoever picked BONNEY TOOLS as 
the equipment to send with these motors 
certainly knew tools. 

"Why all you have to do is pick one up . . . 
its got that ‘feel’ that lets you know you’ve 
got hold of a real tool. The wrenches really 
fit the nuts they’re supposed to . . . and 
they stay put. They’ve got those long, 
skinny handles that let you reach the tough 
spots . . . and easy. That alone helps to 
speed up work. 

“ And guts! They sure can take it, and 
they’ve got to be able to. We don’t have 
time to ‘baby’ tools in this game. They 
get more abuse here than they would on 
any other kind of job. 

“Yes sir! They sure picked right when 


they picked BONNEY.” 

That’s what thousands of men are saying 
in training camps and on the battlefronts. 
And that’s why leading aircraft engine 
manufacturers have selected BONNEY 
TOOLS as the original tool equipment for 
every engine shipped. 

BONNEY TOOLS ... 139 types ... 1169 
sizes . . . meet practically every aircraft 
production, maintenance and original 
equipment need. BONNEY facilities also 
include complete design and engineering 
ability to care for your needs for special 
tools not included in our regular line. 

We’ll be glad to discuss 
your tool needs with you at 
any time to suit your con- 
venience. 




MATHEMATICS FOR PILOTS, 157 pages, 
75c.; PHYSICS MANUAL FOR PILOTS, 
229 pages, 90c.; OPERATION OF AIR- 
CRAFT ENGINES, 205 pages, 90c.; and 
AIR NAVIGATION, Paris I and II, 79 
and 81 pages, 81 each. All volumes pre- 
pared under supervision of Training Di- 
vision, Bureau of Aeronautics, U. S. Navy, 
and published by McGraw-Hill Book Co., 
New York. 

The Navy’s pen is writing about its 
sword. Designed to introduce cadets 
to various branches of naval aviation, 
these commendable books afford essen- 
tial knowledge on math, physics, aircraft 
engines, and the fundamentals of aviga- 
tion. 

There will be twelve volumes in this 
flight preparation training series pro- 
duced by writers (anonymous) who 
know how to use English simply and 
effectively. Their purpose is more to 
inform than instruct. The physics text, 
written for boys who may never have 
studied the subject before, covers only 
what is essential to the pilot and the 
mathematics work reviews fractions in 
terms of pistons. The latter’s trig sec- 
tion is humorously topped off with a 
cartoon of an avigator clinging to the 
fin of a plane down at sea and apologiz- 
ing to his dripping companions, “But T 
just missed it by one decimal point.” 
Likewise, Introduction to Earth. Part 
X of the avigation books (there are to 
be seven in all) has humorous illustra- 
tions: The desirable blonde lives two 
blocks east and three north. But such 
levity is only occasional seasoning to a 
serious purpose. Maps and time are con- 
sidered in Part II. Here Axis strategy 
is summed up (if it is possible to do it 
in one sentence) with the warning that 
one of the rules of geopolitics is: “Ex- 
pand. It’s simple. Expand! The world 
will know its master.” In formidable 

an intellectual flying start. 

aircraft ' PRODUCTION PLANNING 
AND CONTROL, by H. D. MacKinnon, 
Jr., Pitman Publishing Corp., New York. 
253 pages, illustrations, index, 83.75. 
“The specific job of the production 
manager,” writes Mr. MacKinnon, who 
holds this position at Beech Aircraft 
Corp., “is to establish a system of control 
for the flow of all paper work and ma- 
terials for an even distribution through 
the various production departments.” 
Here he does a detailed, diagrammed 
dissection of the factors this task in- 
volves — engineering, tool design, plan- 
ning, control, shop work. Each is in- 
troduced briefly in the first part of the 
book, then elaborated in the second. For 
example, the material control depart- 


ment “obtains the materials necessary 
through the preparation of requirements 
for the purchasing department.” Later 
material control functions are detailed 
in explanations of work orders, check 
prints, engineering requisitions, procure- 
ment and specification bulletins, requisi- 
tions, and material preparation. Analv- 
ses of other production functions are 
equally straightforward, resulting in a 
succinct “Baedeker” of routines that 
keep shop wheels turning. 

SEVEN CAME THROUGH, by Capt. Ed- 
ward V. Rickenbacker. Doubleday. 
Doran, New York. 118 pag II ist o 
81.50. WE THOUGHT WE HEARD 
THE ANGELS SING, by Ll. James C. 
Whittaker. E. P. Dutton, New York. 139 
pages, illustrations, 81.50. 

Out of 21 days’ bobbing in the Pacific 
among sharks which bumped the bottoms 
of their bathtub rafts, two men returned 
with two impressions. To Capt. Ricken- 
backer the shock of landing at 90 mph. 
in the trough of a wave, drinking what 
rainwater lie could wring into a Mae 
West from a soaking shirt, and loosing 
imprecations to keep his companions’ 
spirits up, was an unpleasant interrup- 
tion of official War Department busi- 
ness. While the main portion of his 
book concerns the days adrift, he em- 
phasized his visits to the battlefronts 
after his rescue. “What impressed me 
most about MncArtliur.” he points out, 
“was his grasp of the air problem in the 
Southwest Pacific and his enthusiasm 
for the fighting and transport plane . . . 
We either win the war or we lose it. 
And we'll lose it if we don’t produce.” 
LL Whittaker, 41-year-old co-pilot, 
managed to keep a soggy, incomplete 
diary, and he must be credited with a 

dialogue. But most fascinating was his 
change of heart. He suffered outrageous 
fortune, the thousand natural shocks the 
liesh is heir to yet despite “those blazing 
days out there" he finally confesses 
simply: “It was the greatest adventure 
a man can have. It is the greatest story 
a man can tell." 


A.S.T.M. STANDARDS, 1942. American 
Society lor Testing Materials. Philadel- 
phia. Three volumes, 4,900 puges. illus- 
trations, index, 89 per volume to non- 

Impacts of war on research is appar- 
ent in this triennial report of engineer- 

standards reported ; today there are 
1,090. And supplements to each of 
these three volumes will be issued at 
the end of this year and next. These 


books cover three types of materials: 
Ferrous and non-ferrous metals, non- 
metallic construction materials, and non- 
metallic general materials. 

Except for methods of chemical analy- 
sis (contained in a separate publication) 
the metals work lists specifications of 
uses of aluminum and magnesium and 
their alloys (ingot, sheet and plates, sand 
and die castings) as well as information 
cn electrical heating and resistance al- 
loys, and copper, lead, nickel, iron, and 
steel. Volume Two covers cements, cera- 
mics, insulating materials, paints, and 
timber preservatives ; Volume Three 
petroleum products, rubber, textiles, and 
electrical insulators. 

Accepted standards six years old have 
been reviewed, and tentative and emerg- 
ency standards and alternative provi- 
sions are specially indicated. Contents 
are indexed by subject and standard 
serial number. 


A COURSE IN POWDER METALLURGY, 
by Walter ]. Baeza. Reinhold Publish- 
ing Corp., New York City. 212 pages, 
illustrations, index. 83.50. 

Following a lucid, essentially non- 
technical survey of history and develop- 
ments, production and specifications of 
powders, classifications of particles, co- 
hesion, manufacturing problems, and 
machines, Mr. Baeza, president of Indus- 
trial Research Co., outlines a course of 
study for college students. “Powder 
metallurgy. - he says, “is not in itself 
a science or a skill but rather a system 
of techniques based on the sciences of 
chemistry, metallurgy, and physics, and 
on the application of mechanics, labora- 
tory, and plant practices.” He includes 
instructions for conducting 15 laboratory 


THE STORY OF FLYING, by Archibald 
Black. Revised edition, Whittlesey 
House, New York. 272 pages, illustra- 
tions. index, 8250. 

“This is a narrative record of human 
flight,” says Mr. Black, explaining that 
he “has chosen the course of giving only 
enough of the highlights to create a men- 
tal picture of each period in the develop- 
ment of the balloon, airship, and air- 
plane.” His book is a popular thumb- 
nail work on past aud current history. 
1 nrluded are wavy glances at the future. 


MATERIALS HANDLING, by Harry E. 
Stocker. Prentice-Hall, New York. 309 
pages, illustrations, appendices, index, 85. 
Illustrative exposition, by an assistant 
professor of transportation at New York 
( Turn to page 361) 
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W HJDK THE COLONEL pIlODed 10 make 
the appointment, he requested 
landing instructions — for even though 
he’d flown to that plant many times 
in years past he didn't want to get 
crossed up by the camouflage. But the 
hour came and went and be didn't show 


up. 

Finally he phoned from a field a few 
miles away, patiently asking new in- 
structions. And again he was listed as 
“overdue.” Then he phoned a second 
time — from another field some 15 mi. 
distant in another direction. But still 
he couldn’t locate the plant, and when 
he called again, this time from a third 
field, he said dejectedly, “To hell with 
it, send a car for me — but just be sore 
to send a driver you know can locate 
that plant from the ground." 

He felt better when they told him 
the company’s own test pilots some- 
times have trouble finding their way 


• Fob months we “sat” very, very 
tightly on skip bombing. It was a 
military secret we learned inadvertent- 
ly; a secret guarded zealously even 
though it made a swell story. Result? 
Along with the Army and OWI we 
got scooped. Picking up a Sunday 
paper recently, there was the whole 
business beautifully explained and illus- 
trated in all its details — in the co.mic 

For military tactics, read your local 
funnypaper. 

• Last teak a friend castigated us as 
a pessimistic cynic for saying “it couldn’t 
oe done” when newspaper headlines 
hailed a well known shipbuilder’s state- 
ment that he could annually build 5,000 
cargo planes of the Martin Mars type, 
delivering the first in ten months. Our 
cynicism was backed with a five buck 
bet. 

But no collection has been made. As 
of now the ten months are up, but our 
friend, along with many others, has 
forgotten the grandiose “production 
plans,” perhaps because they have since 
been overshadowed by newer plans even 
more breathtaking — but just as diffi- 
cult to realize. Or maybe it’s because 
the aircraft industry has, meanwhile, 
actually built and delivered a lot more 
than 5,000 planes. In fact, more than 
ten times the number so blithely 
announced ten months ago. 

• We got in some pretty rough air re- 
cently. almost getting flipped upside 
down. It called to mind an experience 
of an old friend who, years ago, was 
flying in Mexico with the president of 
the line as his sole passenger, sitting 
in lonely grandeur on the back seat. 
Suddenly they found themselves up 
side down, and when they’d gotten 


righted and on their course the presi- 
dent — who'd been tossed right up be- 
hind the pilot — demanded to know 
••what would you have done if you’d 
had revenue passengers aboard?” 
Calmly the pilot replied, “I’d have 
made ’em strap themselves in — just like 
you should have done.” 

The president returned, without fur- 
ther comment, to his dreams of revenue 
passengers and fat mail sacks. 


• What we in this country have for 
years known as hedge-hopping, the 
Russian Air Force pilots call “shav- 
ing” in ground attack operations. One 
of their favorite planes for this tvpe 
of work is the Bell P-39. They don’t 
call it the Airacobra though ; to them 
it's the “Little Shaver.” 


• Senate Majority Leader Barkley 
had an awfully good idea the other 
day when he warned his colleagues 
against absenteeism resulting from con- 


SIDE SLIPS 


gressional “missions” being dispatched 
to all comers of the world. Previously 
the aircraft industry had taken quite a 
publicity beating on absenteeism, even 
though its record is better than most. As 
a matter of fact, we bet it’s a lot better 
than that of the “chosen representatives 
of the peepul.” But that may be due to 
the fact that the industry has no cloak 
rooms in which to take refuge from con- 
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Duramold Speeds Stabilizer Production 



DEMAND THE BEST! 1 ' 


J. S.STAEOTUR, INC. 



(Continued ft 
in the jig for six hours, the time for 
cold urea glue to set, heating elements 
formed of ribbons of Nichrome are 
placed on eaeh side of the assembly. As 
a result of this beat, the time for setting 
the glue is reduced from approximately 
0 hr. to 35 min., 20 min. with the heat 
on and 15 min. with the heat off. 

This spar stands over night, is then 
scribed to a template, roughed out on a 
band saw, and its contour then finished 
on a vertical spindle shaper. After a 
drilling template is applied, holes for 
fittings are drilled. 

The front spar, which spans only the 
space between the two ribs at each side 
of the center rib in later assembly, is 
curved. It is fabricated by bending four 
mahogany and six spruce plies over a 
contour block. After gluing it is 
clamped under heat. This spar tabes 
the concentrated load applied at metal 
fastenings later attached. Ribs are of 
ft-in. poplar, purchased cut-to-contonr 
with lightening holes cut out and tenons 
at ends, ready for assembly. 

Frame assembly is done in vertical 
fixtures by both men and women. These 
fixtures have timber bases but, parallel 
to leading edge, is a 2-in. pipe. In the 
assembly jig, glne is applied to rib 
ends and tenons before ribs are set be- 
tween leading edge and main spar. 
Clamping is done with wedges and 
screws. In this fixture, the front spar 
is inserted and glued where it joins the 
three center ribs and where these ribs 
join leading edge and main spar. 

As all parts entering the frame as- 
sembly are quite precisely sized in prior 
operations, only slight fitting is re- 
quired as assembly is effected. Pressure 
clamps remain on the frame assembly 
six hours but. before removal from fix- 
ture. spring tension clamps set in a 
diagonal truss-like arrangement are 
clipped in place and remain on assembly 

Next, the frame is placed in a hori- 
zontal fixture having a metal jig for 
locating certain metal attaching fittings, 
and holes for the latter are drilled and 
fittings bolted in place. In this fixture 
it was formerly necessary to plane rib 
edges where high points were found 
when a straight edge, run parallel to the 
main spar, made contact. In a new fix- 
ture, however, rib edges and other glu- 
ing surfaces are cut down the required 
amount with a hand-controlled portable 
belt sander which follows guide tracks 
at each side of these surfaces. This 
shapes contours so accurately that no 
straight edge fitting is needed. Before 
the assembly is sprayed with synthetic 
resin varnish, all surfaces which later 
have to be glued arc covered with tape. 

■ Inspection is made, of course, after 
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many of foregoing operations and a 
final inspection before skin is applied. 

Preparation of skin takes place in a 
separate department and involves use 
of the highly important Duramold proc- 
ess. This starts with flitches of veneer 
12-in. wide. Those for core plies are 
poplar and 1/48-in. thick and outer 
plies are mahogany also 1/48-in. thick. 
These flitches are run in multiple 
through a machine which squares and 
straighteus edges and then applies to 
edges a heat-setting urea glue. Next, 
flitches are made into sheets by a tape- 
less splicer which automatically brings 
the edges together and holds them under 
pressure while heat is applied.. 

Resulting joints are stronger than the 
wood itself and they are made as the 
sheet moves through the machine at a 
rate of several feet a minute. Sheets 
thus made approximate the size needed, 
but some trimming to contour is done 
after a stack of sheets are thus formed. 
Trimmed stacks are placed on shelves 
next to an assembly bench for laying up. 

For stabilizer skins, there arc seven 
plies near the center, but some of the 
popular plies are stepped off spanwise 
and chordwise so that thickness de- 
creases, until near the tips and leading 
edge there are only four plies. As the 
plies are laid up, they are interleaved 
with Tego film, tissue paper impregnated 
with a special phenolic resin. A staking 
tool clips one edge of the lay-up together 
so that plies will not slip relative to 
each other. Resin in the film acts as a 
binder when laminating is effected later 
in molds under heat and pressure. 

The Duramold process itself involves 
sealing the lay-up between a thin heat- 
conducting mold (mode of cither metal, 
or, for short runs, plywood ) and a rub- 
ber blanket or bog. Small thin parts 
are made with a bag, but large ports, of 
any thickness, use a metal die and 
blanket, since it would obviously be dif- 
ficult. if not impossible, to puli' a bag 
over a large heavy die. 

The stabilizer is a border-line case and 
both sheet metal dies and blankets, and 
thin plywood dies and bags, have been 
used. The metal die and blanket is pre- 
ferred, both from the standpoint of 
accuracy and costs. For rush work, 
however, where there is no time to make 
metal dies, plywood dies have been 
used. These are nsed with bags be- 
cause of the difficulty of sealing a 
blanket to the edge of a plywood die. 

In preparation for curing or “cook 
ing”. the lay-up is placed on a sheet of 
cellophane lining the mold (to prevent 
sticking) and is sealed in the blanket or 
bag by applying spring clips to the 
latter. Five assemblies are loaded on a 
rack. Each bag's flexible tube is then 
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A sbestos Joe 


beats fire to the punch 

Asbestos Joe, who can walk through flames, doesn’t 
like fires. He stops them before they even happen. 

On a carrie. : deck quick thinking and precise team- 
work keep fliers’ lives safe. When a plane comes in 
for a crash landing, with landing gear damaged, 
partially out of control, the fire-fighters are ready 
for trouble! A crash wall is set up to stop the plane’s 
momentum. And across the deck they lay down a 
fire-smothering barrage of carbon dioxide gas. Even 
if the plane hits hard, there’s no blaze. 

And so, the U. S. Navy has recorded an amazing 
safety record. For example, deaths from crash-fire 
accidents aboard carriers are virtually unknown. 
Carbon dioxide equipment helped make the record. 

In fact, carbon dioxide gets a lot of attention at 


Walter Kidde & Company. We make it fight flames on 
carriers, planes, PT boats. And we use its stored-up 
pressure to inflate rubber rafts. 

Also Kidde pressure cylinders handle oxygen for 
high altitudes; they hold and release other gases used 
for power actuation and various life-saving devices. 

Orders for these cylinders can now be filled 
promptly, due to increased production. New uses for 
pressure gases arc being found daily. Perhaps they 
can solve your problem. For advice, write to Walter 
Kidde & Company, 616 Main St, Belleville, N. J. 
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This tubing permits the use of lighter 
gauges, without sacrificing strength. Its 

loads once supported by carbon steel or 
solid bars. And Carpenter Welded Stainless 
Tubing gives positive protection against 


Formerly, excess filler was wiped off 
with burlap which, together with most 
of filler, was wasted. Now, instead, 
excess filler is removed with a squeegee, 
resembling that used in window wash- 
ing, and is caught in a pan for re-use. 
Sanding is done between filler coats, and 
it is followed by puttying-in slight de- 
pressions and by machine and hand 
rubbing. Then the first coat of paint is 


applied, dried, puttied, and rubbed, 
and the final coat of aluminum paint is 
sprayed on. When this is dry it is 
waxed and, after inspection, the stab- 

Paint makes the finished stabilizer ap- 
pear covered with metal, except that 
surfaces are perfectly smooth and there 
are of course, no rivets or other irregu- 
larities characteristic of metal skins. 


Conservalion Starves llie Scrap Barrel 

( Continued from page 142) 


ings have been increased. Second, the 
natural resentment, likely to arise from 
what often is termed “interference” by 
an outside group, is eliminated. 

The material conservation depart- 
ment thus has become a coordinating 
group. It advises and suggests. It 
serves as an arbitrator and as a clear- 
ing house for inter-department rela- 
tions. It also acts as a booster, when 
good ideas bog down, and as a potent 
force for getting good ideas into pro- 
ductive use. 

When peacetime takes the place of 


our present war economy and competi- 
tive selling again commences to plague 
manufacturers with the problem of de- 
veloping new markets, material con- 
servation will gather new importance. 
While materials will be plentiful, the 
cost of material will still remain a very 
large part of the cost of the finished 
product. War-engendered lessons in de- 
signing, planning, manufacturing, and 
delivering, unless used to effect eco- 
nomic utilization of materials, then may 
represent the difference between net 
profits and operating at a loss. 


Then too, lighter gauges mean easier — 
faster — fabricating. Even where skilled 
workers are scarce, this Welded Stainless 
Tubing is helping to speed forming, cut- 
ting, welding, etc. Right down the line 
you get improved tube fabricating with 
Carpenter Welded Stainless Tubing. 


As the pioneer in the development of 
Welded Stainless Tubing, we have accumu- 
lated a wealth of knowledge and first-hand 
experience, gained over many years in 
helping users meet and solve their tubing 
problems. To lick your tough design and 
fabricating problems, take advantage of 
this "know-how". 



THE CARPENTER STEEL COMPANY 



Instrument Approach liv Direction Finder 

( Continued from page 209) 


airport, insofar as use of the loop is 
concerned, becomes merely a homing 
procedure while maintaining a selected 
track. 

13. The most desirable time to effect 
a loss of altitude on this procedure is 
either between first and second times 
across the radio station or while inbound 
on final approach. The least desirable 
time to change altitude is while deter- 
mining drift between the radio station 
and the procedure turn-around. Other 
than this suggestion, loss of altitude 
from initial approach altitude to mini- 
mum over the field should be handled in 


much the same manner as is done on a 
radio range instrument approach. 

With a little study, it will be apparent 
that this type of instrument approaoh 
with a direction finder closely parallels 
the usual radio range procedure. The 
chief difference is that directional guid- 
ance is furnished by the direction finder 
rather than by a radio beam. 

Almost any pilot familiar with radio 
range procedure should be able to make 
such a D/F instrument approach with 
very little practice. The chief prereq- 
uisite is that he understand the capa- 
bilities of his direction finder. 


Quality Control Keeps Standards High 

( Continued from page 162) 


rejection or to avoid a recurrence of 
the Discrepancy Eeport. 

This is accomplished by an inter- 
office memorandum prepared by the 
quality control office, the original of 
which is addressed to the comany in- 
spector who reported the discrepancy, 
with carbon copies to the customer’s in- 
spector and the company inspection of- 
fice. The quality control office file copy 
of this memorandum is attached to the 
report ; the report is then logged as eom- 
lete and transferred to the inactive file. 


The handling of this paper work may 
seem somewhat complicated but, in real- 
ity, it follows such a fixed routine that 
it becomes extremely simple. One might 
ask how long it would take to clear up 
an unsatisfactory condition by this 
method. No better answer to such a 
question can be given than to analyze a 
few specific cases: 

Upon one occasion, an Inspection 
Discrepancy Report was prepared by the 
first article inspector in the machine 
shop, time stamped at 10:07 a.m., Feb. 
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NICKEL AIDS THE MARINE INDUSTRY 

to KEEP 'EM SA/UNO / 


"Uncle Needs His Ships.”That sign in a 
shipyard, a thousand mi les from the sea, 
typifies the fighting spirit of America's 

new tonnage faster than Axis bombs 

In peacetime, their engineering- 
thinking created efficient power plants 
that pushed ships of commerce through 
the seven seas. They designed propel- 
ling machinery— turbines, valves, pumps 
and gears— to move the ship and intri- 
cate instruments to guide and guard it 
on its important mission. 

From turbine rotors to propeller 
shafts, from reduction gears to con- 


upon ferrous and non-ferrous alloys 
strengthened and toughened by addi- 
tions of Nickel. They used the proper- 
ties of Nickel to fight corrosion and 
fatigue. 

During wartime, when uninterrupted 
operation of America's bridge of ships 
means so much, the continued and 
widespread use of Nickel is convincing 
evidence of its many advantages. Now 
that sea-going metals must 
withstand repeated de- 
mands for stepped-up per- 
formance, a little Nickel 
goes a long way to insure 
utmost dependability. 

Marine engineers and 


designers have long known and builders 
and fitters ... as well as repair crews at 
bases 'round the globe... are learning 
that, properly used, a little Nickel goes 
a long way to “keep 'em sailing.” 

For years the technical staffs of 
International Nickel have been privi- 
leged to cooperate with the men who 
build and operate ships of all types. 
Counsel, and printed data about the 
selection, fabrication and heat treat- 
ment of Nickel alloyed materials, is 
available upon request. 

' Nickel * 



THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N. Y. 

AVIATION, June, 1943 


321 





.merica'f Radial Air-cooled 
Diesel Engine 


Today (he Guiberson radio! diesel engine pro- 
vides dependable, low-cost, fire-safe power that 
will help America win the edge that is needed 
for victory — and it is the power plant that will 
win leadership for America in the field of post- 
war transportation on land, on sea, and in the air! 
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8; the blue copy of this report was de- 
livered to the quality control office and 
time stamped 10:10 a.m. It was passed 
on to the quality control factory liaison 
group immediately. At 10:20 a.m., it 
was returned to the quality control of- 
fice with the result of the liaison man’s 
investigation noted on the back. A 
Quality Control Discrepancy Report 
showing our recommendation for correc- 
tive action together with the Reply to 
Discrepancy Report form was prepared 
and delivered to the production depart- 
ment, which took action immediately 
and indicated that the condition had 
been corrected in accordance with our 
recommendation. This reply was de- 
livered to the quality control office by 
messenger at 10:25, at which time our 
inter-office memorandum was prepared 
and delivered to the proper persons be- 
fore 10:30 a.m. 

It will he seen that the discrepancy 
had been discovered, reported, and cor- 
rected within less than 25 min. 

This specific discrepancy was the re- 
sult of sloppy drill bushings in a drill 
jig. It was pieked up by the first article 
inspector and corrected with the loss of 
three parts. In this particular case, the 
operator could have spoiled from 6 to 
10 parts per hour for the entire release 
of 200 parks had it not been for the 
splendid cooperation and teamwork be- 
tween the inspection, quality control, 
and production departments. 

Another case revolved around a gen- 
eral epidemic of corrosion in our plant. 
This condition first showed up on alum- 
inum alloy material after forming, but 
subsequent to inspection and acceptance 
of the finished parts. In some eases, it 
was prevalent on items in finished parts 
stores, while in other cases, it was show- 
ing up in finished assemblies. 

In spite of extra precautions in heat- 
treating, handling, and storing the parts 
susceptible to corrosion, the condition 
became worse. We realized that we 
were confronted with a difficult situa- 
tion. but a satisfactory solution could 
not be found. 

The inspection department and all 
quality control personnel were specially 
instructed to be on the alert for any 
clues. Within a very short time, we 
received a Discrepancy Report from the 
sheet metal department, first article in- 
spection. The report indicated that min- 
ute, foreign particles had been imbedded 
in the surface of a formed rib, and 
that a slight discoloration seemed to 
encircle each minute particle. The in- 
spector added a footnote to the report 
which read as follows: 

“It is not believed that this condition 
could in any way contribute to our cor- 
rosion problem, but it ia unusual and 
wc have been instructed to report all 
unusual surface conditions no matter 
how insignificant they may seem to us.” 



BUILT t LONG 
SERVICE 

ft 


ft 

ALLOY 
EXHAUST 
MANIFOLD 


Above is a photograph of the actual installation 
of an Alloy Exhaust Manifold made for a large 
motor car manufacturer. It takes exhaust gases 
from motor testing blocks. We have specialized 
in the production of complicated equipment for 
many years — that’s one of the reasons why the 
Pressed Steel Company stands for quality in 
difficult manufacturing assignments. 


We Will Be Glad to Quote On Your Requirements 


THE PRESSED STEEL COMPANY 

of WILKES-BARRE, PENNSYLVANIA 

DETROIT: 337 Curtis Building e TOLEDO: 1914 Vermont Avenue 
CHICAGO: 205 Engineers Building e NEW YORK: 254 West 31st Street 
TORONTO. CANADA: ASM Accessories Ltd. 19 Melinda Street 
PRESSED STEEL COMPANY PRODUCTS: Carburising and Annealing 
Boxes. Thermocouple Protection Tubes. Seamless Steel Cylinder Caps. Seamless Steel 
Neele Rings. Welded Alloy Tubing tor High Temperature and Corrosive AppllcaUon. 
Radient Tubes. Inner Covers and Base Sheaths lor Steel Mills 
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GOULD DELIVERS 

Batt&uf Sewice 

• Use Gould service to solve your storage 
battery problems. Merely contact the nearest 
Gould office or factory — they are to be found 
in all principal cities — and a Gould field engi- 
neer will be on the job within a few hours. 


This man is a battery expert. He can make an 
on-the-spot analysis of your battery problems 
and requirements. Behind him are the eight 
Gould factories, strategically located throughout 
the United States to assure quick deliveries of new 
installations, necessary repairs and maintenance. 


Designed especially for air- 




GOULD STORAGE BATTERY CORPORATION, depew, new york 

Factories at Depew, N. Y, North Bergen, N. J, Dollos, Atlanta, Chicago, St. Pout, Leavenworth, Los Angeles 
FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 


GOULD 

Since 1898 the battery picked by engineers 


This Discrepancy Report proved to 
be our one vital clue. This particular 
sample was rushed to the laboratory for 
scientific study, and a subsequent re- 
port showed that the foreign particles 
on the surface of the part were minute 
iron particles — and that corrosion was 
prevalent around each tiny particle. 

Other samples were picked from fin- 
ished stores, from the production line, 
and from various other places through- 
out the shop which, to the naked eye, 
showed no visual indication of contami- 
nation. However, when explored with 
the aid of a microscope, they likewise 
proved to be affected. This led ns to 
believe that we were perhaps receiving 
contaminated material, which assump- 
tion was later pi-oved to be wrong when 
samples of our raw materials were 
tested. 

Having determined through the lab- 
oratory that the origin of these minute, 
microscopic, iron particles was within 
our own factory, we set about to de- 
termine the source or sources. By test- 
ing and retesting materials and parts 
fabricated in various sections of our 
plant, we discovered that the parts af- 
fected were being formed in the hydro- 
press department. 

Tests conducted in the vicinity of the 
hydro-press department indicated that 
the air within that area was contami- 
nated with small, micro'scopic iron par- 
ticles which were collecting upon the 
hydro-press dies, as well as upon blanks 
in process. Our problem then was to 
determine from what source, within that 
area, these particles could come. 

Almost immediately, we became sus- 
picious of our manifold tooling depart- 
ment which was. at that time, located 
adjacent to the hydro-press department. 
Examination of particles picked up on 
wet blotting paper in the manifold tool- 

those found imbedded in the material, 
and wc concluded that the origin of our 
trouble had been found. The manifold 
tooling department was immediately 
moved to a distant location, and this 
was the end of our trouble. 

This case took 36 hr. to correct, but 
had it not been for the splendid team- 
work throughout our organization, it 
might have taken several weeks. 

Another case which vividly portrays 
the advantages of quality control is one 
which recently happened in our mani- 
fold department. The floor inspector, in 
the execution of his routine duties, no- 
ticed that two parts on a first article 
manifold did not fit properly. Knowing 
that the material for a heavy production 
run of these parts was about to be fab- 
ricated, he wasted no time in preparing 
a Discrepancy Report. Through a rapid 
and routine investigation by the qual- 
ity control department, it was found 
that the difficulty was in the markings 


of the material to cutting templates. 

The templates themselves were cor- 
rect, but due to slight waves in the raw 
material, the exact outline of the tem- 
plate had not been reproduced on the 
sheet itself. Three sheets of material 
had been cut before our quality control 
recommendation took effect but, had not 
our quality control department and all 
other responsible parties functioned 
rapidly and efficiently, several thou- 
sands of dollars worth of material 
would have been doomed to the scrap 
pile within a few hours. 

So again we see the advantage and 
value of practical quality control and 
employee teamwork. 

Inspection's Role in^Proctical Quality 

The inspection department plays an 
extremely important role in quality con- 
trol in that it is the inspector who 
uncovers the majority of mistakes mode. 
Knowing this, we set about to develop 
a system whereby every possible mis- 
take which would result in poor qual- 
ity and financial loss to the company 
through the production of parts for the 
scrap pile, could be called to the im- 
mediate attention of the quality control 
department. To this problem we could 
not find a more satisfactory method of 
approach than through our inspection 

Realizing the necessity for extremely 
close cooperation and the highest pos- 
sible degree of teamwork between the 
inspection department and the quality 
control department, it became obvious 
that the inspection department should 
be responsible to the quality manager. 

Wc found that first article inspection 
is an extremely important factor and 
one which has contributed in no small 
measure to our success in avoiding the 
rejection of large quantities of parts 
and material. 

First article inspection booths arc 
set-up in various departments through- 
out the factory. These booths are 
equipped with precision tools, gages, 
etc., as required for the rapid inspec- 
tion of the first articles produced of any 
production run. Our production de- 
partment docs not suspend production 
while these first articles are being in- 
spected. but in the event of a discrep- 
ancy on one of these items, immediate 
action is taken by the first article in- 
spector through the quality control of- 
fice, where recommendations are made 
to the production department for cor- 
rections, The rapidity with which this 
can be accomplished reflects the effi- 
ciency of our system. 

Speaking, of cooperation, lack of it 
is usually due to misunderstanding. 
Therefore, we have endeavored to make 
our purpose and our duties well known 
to every Ryan employee, and through 



This neu folder 
tells the whole story. 
Send for it! 

Because most plants operating today 
were designed for peacetime, daylight working sched- 
ules, their lighting equipment is inadequate for night work! 

The folder illustrated gives one answer to industry's 
problem of re-lighting. Silv-A-King's new fluorescent 
reflectors of non-critical, metal-saving Silv-A-Tex are 
durable, efficient, inexpensive, and available for prompt 
delivery. For complete descriptions and specifications of 
Silv-A-King "Victory" units, write for a copy of "Cata- 
log 43-V” today! 


HERE’S ONE ANSWER 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 

304 Morgan Avenue, Brooklyn, N. Y. 
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The bank study further discloses 
that the actual average profit on sales 
after taxes reported for 1942 was “but 
little more than 4 percent” and advances 
this fact as conclusive evidence that 
producers of war materials are not 
malting any “exorbitant” or “uncon- 
scionable” profits out of the war. 

The SEC study, however, has consid- 
erable value in the fact that it high- 
lights certain aspects of the aircraft 
industry in a convenient and concise 
manner. Table A, for example, shows 
the growth of invested capital through- 


Flying far above the 
’ clouds on a daylight 
raid, these nine young 
men will rely upon the comfort and 
safety of Ray-Ban anti-glare sun 
goggles to protect their eyes from 
over-bright sunlight. Several years 
before the war, Bausch & Lomb de- 
veloped these special lenses to Army 
specifications to filter out the maxi- 
mum of glare-producing light and 
transmit most of the light useful for 


out the years along with the trend of 
profits for the industry. Further, the 

evidence. In 193fi', net profit before 
income taxes was 8.62 percent on in- 
vested capital and after income taxes, 
7.22 percent. In 1941, these relatives 
were 106.20 and 30.68 percent, respec- 

Tablo B may have considerable per- 
manent reference value, since it pre- 
sents, in convenient form, the relative 
position of each aircraft company in 
terms of invested capital, sales, profits, 
and the degree of profitability. Of 


seeing. Today Ray-Bans are sold out — 
to the Army and Navy for active duty 
on battle fronts, training fields, and 
wherever American war birds fly. 

That’s whyyoumayobtainRay-Bans 
for civilian use only upon the pre- 
scription of your eyesight specialist. 


BAUSCH, & Ip MB 

OPTICAL CC ' ' N. Y. 



course, all these data arc for the year 
1941, as qualified by the footnotes in 
the table. 

Meanwhile, the 1942 annual report 
of the Boeing Airplane Co., just re- 
leased, makes interesting reading, serv- 
ing to demonstrate how the aircraft 
builders are facing current problems and 
how they propose to meet future re- 
sponsibilities. 

It is significant that while Boeing’s 
gross sales inci'eased almost four-fold, 
or from $97,210,000 in 1941 to $390,- 
322,738 in 1942, net profits actually 
declined from $6,113,000 in 1941 to 
$5,237,623 in 1942. This provides a 
tangible demonstration of profitable- 
ness in the industry and strongly sup- 
ports the thesis just advanced. 

The decrease in 1942 profits from the 
previous year, as compared with the 
sharp gain in business, was attributed 
to three factors by Boeing Pres. John- 
son: The lower rate of manufacturing 
gross profit which came with the tran- 
sition from fixed-price domestic and 
foreign business in 1941 to almost 100 
percent United States government busi- 
ness on a cost-plus-a-fixed-fee basis at 
the close of 1942; increased taxes, and 
the price adjustments and refunds to 
the government. 

The industry evidently continues 
divided as to application of the fixed 
fee basis of contracting as contrasted 
to the fixed price approach. Mr. John- 
son is a staunch supporter of the cost- 
plus-a-fixed-fee type of contract, con- 
tending that this is the only type of 
contract under which the company can 
operate a business which must be pro- 
jected into the future for several year's, 
considering the fact that the company 

rial availability, and changes. 

Renegotiation of contracts also bulks 
large in the Boeing report. The com- 
pany has agreed to refund a total of 
$31,176,373 to the government. This 
presumably has been found acceptable, 
since no additional liability in this re- 
spect appears evident. Of this amount, 
$25,001,052 is applicable to 1942 earn- 
ings, $6,130,961 to 1941, and $44,329 
related to 1943 deliveries. Further, the 
company agreed to refund $1,388,374 
Collected under an escalator clause, and 
tax agreements on other indicated pay- 
ments under this clause are pending 
and are expected to be settled satis- 
factorily with the Treasury Depart- 
ment. 

In addition, still a further refund in 
the amount of $9,300,000 on account of 
renegotiation of contracts is being made 
to the government and is reflected in 
1942 results. The amounts of these 
refunds are quite substantial, and they 
vividly illustrate why the company’s 
profits have been kept at low levels. 
In all fairness, Mr. Johnson observes 
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that “if the refunds were not made, 
approximately SO percent (of the re- 
funds) would have been returned to 
the government through taxes.” 

Almost unnoticed was the statement 

the government for the acquisition of 
the government’s interest in facilities 
which cost $7,769,364 These facilities 
consist principally of a factory and 
office building at the main Seattle 
plant, together with machinery and 
equipment. The company believes that 
the acquisition of these facilities is 
necessary to provide the organization 
with an integrated plant for future 
operations. 

In recent months, considerable appre- 
hension has been expressed as to what 
will happen to the substantial number 
of plants owned by the government. 
Some have asserted that the govern- 
ment may compete with private indus- 
try, or hold such plants as a club over 
the group. The Boeing action in ac- 
quiring properties formerly leased from 
the government may represent a fore- 
runnor of similar transactions in the 
aircraft and other- industries. It stands 
to reason that these plants erected more 
recently are better integrated and in- 
corporate the latest designs permitting 
the most efficient production technique. 
Hence, private industry may find it 
highly advantageous to scrap some old 
plants and acquire the more modern 
facilities constructed by the govern- 

Boeing also had a word for postwar 
developments, noting that “research in 
aircraft design as well as studies of 
possible non-aircraft products which 
could be developed by the company's 
engineering talent and manufactured 
by its facilities are being conducted by 
a special division of the engineering de- 
partment.” 

For some reason, the widespread im- 
pression prevails that the aircraft in- 
dustry must continue to produce air- 
planes and is incapable of doing any- 
thing else in the postwar world. Noth- 
ing is farther from the truth. New 
metals, new devices, and new techniques, 
all developed in aviation production, 
can be effectively applied in other fields 
on a highly competitive basis. In fact, 
this may permit considerable diversi- 
fication of products in the industry and 
make for greater stability than has 
ever existed in the past. 

For those who view the aircraft in- 
dustry strictly as a “war baby” with 
no future, let it be observed that the 
heyday of the automobile age did not 
get seriously underway until after the 
close of World War I. The aircraft 
industry is approaching the same pat- 
tern and may well be the leader fol- 
lowing World War II, maintaining its \ 
place as the No. 1 industry. 
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armed forces everywhere are also fighting dirt V 
l disease— frequently more dangerous than bullets. ■ 
obile laundry units are provided, with small gasoline " 
ngines as a part of the power equipment. One more 
“service star” for rugged, dependable Briggs & Stratton 
engines, now serving our armed forces in many ways. 


U NCE again we want to urge every one 
here back home who owns or operates 
Briggs & Stratton 4-cycle, air-cooled 
gasoline engines, to do everything pos- 
sible to keep them at top efficiency. Not 
only will extra service be gained, but 
the critical materials that would be need- 
ed in unnecessary repairs will be saved. 
Whether these engines are on farms,' 
in industrial plants, on construction or 
road jobs, or in army camps — they are 
all doing their part in the war program 
— and deserve extra care right now. 
Keep your Briggs & Stratton gasoline 
engines clean, properly adjusted, well lu- 
bricated, and in repair. Your nearest . 


Briggs & Stratton Service 
Station will be glad to help you. 

BRIGGS & STRATTON CORP. 


ENLIST YOUR DOLLARS 
Invest In 

WAR BONDS 


High Output 
Ca«‘ii«‘i*atiiig Systems 

(Continued from page 170) 

Willi the carbon pile type of voltage 
regulator, design limitations are based 
on wattage only. When the field current 
is high, the regulator resistance is cor- 
respondingly low, conversely, when the 
Held current is low, the voltage regulator 
resistance high. The wattage dissipated 
within the regulator is therefore the 
product of the regulator resistance and 
the square of the field current. As the 
carbon disks in the regulator are always 
in contact with each other and the change 
in resistance is obtained by increasing 
or decreasing the pressure on them, a 
continuous and substantially constant 
voltage regulation can be maintained 
without lag or voltage fluctuation, thus 
eliminating voltage surges. The regula- 
tor shown in Fig. 4 can be used in con- 
junction with any 30-v. generator that 
requires a resistance range of .7 to 55 
ohms and wherein the maximum regu- 
lator wattage does not exceed 75 v.\ 
continuously. For installations where 
the voltage regulator is blast cooled, the 
unit can be operated continuously at 
100 w. 

Since the carbon disks incorporated i:, 
the voltage regulator are under continu- 
ous pressure, voltage regulation is not 
affected by normal conditions of vibra- 
tion. For best operation, however, regu- 
lators should be mounted in the airplane 
in a position not subject to sudden shock 
or undue vibration since the carbon disks, 
because of their nature, are subject to 
possible fracture under these conditions. 
The regulator may be mounted in any 
position, although it is preferred that 
the axis of the regulator be kept horizon- 
tal. Voltage regulation will not be sub- 
ject to more than ,2-v. variation regard- 
less of the installed position. 

The elimination of voltage regulator 
contacts assures a precision means of 
control with no contacts to burn, stick, 
pit, or get out of adjustment. Regula- 
tors arc designed to permit proper set- 
ting at the factory or repair depots, and 
by means of an integral rheostat, final 
adjustment is further facilitated in each 
individual airplane installation, thereby 
compensating for variation in length of 
the regulator coil circuits. 

Installation Requirements 

To design a generator system which 
will provide satisfactory operation of 
Eclipse Aviation generators and carbon 
pile voltage regulators, reference should 
be made to the schematic wiring dia- 
grams (Figs. 5 and 6) for the various 
types of commonly used generators and 
regulators now available. With reference 
to the Type 1042 carbon pile voltage 
regulator (see sectional view, Fig. 4) 
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ii»e«J with the company's M-2, 0-4, and 
plug the unit into a standard sub-base. 

•■fated switches, etc., reference should 
be made to the Fig. 5 diagram. With 

and Type 131)5 carbon pile voltage regu- 
lator control box, reference should be 
made to l'ig. 6. Attention is also drawn 
to our accompanying chart giving com- 
plete specifications for the above genera- 
tors and respective voltage regulators. 

When designing the installation it is 
important that air duets of 2-in. dia. 
l e provided for blast cooling of the gen- 

• tutors. Recommended inlet pressure of 
cooling air at 20 to 30 deg. C. at min- 
imum generator speed should be 6-in. 
Jl,0 static plus velocity head. Although 
■ bidding is normally provided on gen- 

• tutors and other electrically operated 
accessories at the present time, serious 

• onsideratioil has been given to the elim- 
ination of radio shielding at the source 

• t interference through substitution of a 
-tillable filtering means at the radio. 

Power Takeoff 

At the present time, tile possibility is 
being examined of removing all engine 
driven accessories, with the exception of 
the main engine starter, from the acces- 
sory drive section of the engine. There 
re the following considerations: 

Due to engine design, space anil weight 
limitations, and problems involving vi- 
bration resulting from shock mounted en- 


gines of high output, it is evident that 
engine driven generators should be lim- 
ited to 10-kw. capacity. Tims, with the 
constantly increasing requirements of 
electric loads in big long-range aircraft, 
investigation has been directed to the 
reduction of weight hv eliminating the 
accessory drive gear section from the 
engines. A single drive for power 
takeoff would be substituted. With this 
type of design it would be possible to 
remove all secondary accessories from 
the rear of the engine with the exception 

could then be driven by means of a 
flexible driven shaft from an accessory 
gear box mounted in the airplane proper. 
With this type of construction it would 
be possible to design generators ill capa- 
cities ranging up to 75 kw. for mounting 
on the gear box. 


Use of an accessory gear box for 
mounting engine accessories deset 
study from the standpoint of weight and 
vibration alone. Accessories could be de- 
signed much lighter since they would not 
have to withstand the vibration encoun- 
tered when mounted directly on the ei 
gine. In addition, the increased weig] 
resulting from the use of the gear bt 
could be more than compensated by r 
moving the accessory drive gears from 
the accessory drive section of the engine 
proper. Undoubtedly, future generator 
designs of increased capacity will neces- 
sarily be based oil use of a power take- 
off with an accessory gear box dr:’ 
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is inserted to cut off the molten steel if 
it is spilled over the edge. This assures 
a smooth edge to the end of the easting. 

Once the mold is closed, it is picked 
up by an air hoist and dropped into an 
open and empty molding machine. Then 
the molding machine hood is: closed, the 
motor started up, and the mold starts 
spinning. As it approaches the pouring 
-tation, a long spray glut is inserted 
through the pouring opening and the 
entire mold is coated with a graphite 
and silica flour mixture. Then the mold, 
t timing with a peripherial speed of 
about 1,500 ft. per min., is ready to 
receive the molten steel at a tempera- 
ture of about 2,030 deg. F. 

While the metal is still red but, the 
mold is lifted out of the molding ma- 
chine onto a conveyor. Here the mold 
cover is removed and the casting 
knocked out. Each cylinder is weighed 
to make sure there is enough steel in it 
to finish properly, since there is no con- 
trol of i.d. except by the amount of 
metal poured into mold. If weight is 
right, casting is stamped with the heat 


number and put on a conveyor that 
lakes it to a gas-fired normalizing fur- 
nace, and then it is gradually cooled. 
Next the cylinders are shot-blasted to 
remove any scale. Then they are rough 
machined — the inside on Foote-Bnrt 
boring machines and the outside on Fay 
lathes. 

Heat treatment follows — heating in 
gas-fired furnaces, oil quenching, then 
drawing. Each barrel is individually 
checked for hardness. Machining to 
grinding size on Bullards is the final 
operation in this department. 

After degreasing, the barrels are 
carefully Magnaflnxed during their in- 
spection. From this point on they are 
handled just like forged steel cylinders. 

One point should not he overlooked. 
Every Ford cylinder barrel is finally 
bomb rize tl to prevent rust and given a 
final magnetic inspection. When fin- 
ished, the eentrifugallv cast steel cylin- 
ders cannot he distinguished from 
forged ones, except for the identifica- 
tion numbers indicating the heat front 
which the cylinder was poured. 
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• JUST ONE ADJUSTMENT gives exact 
welding current desired. No "nuisance gadgets" 


® ARCONTROL gives choice of three types 

• NO "DROOP" in welding current when 
machine warms up. Just pre-set — and weld! 

• BUILT TO "TAKE IT"! Banging can’t 
damage heavy, one-piece seamless steel framel 
No tin boxes — all vital parts are inside. 
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OFFICES EVERYWHERE 


Here’s new, handy power for those tough jobs — with the 
same timesaving, rock-steady pre-set current adjustment 
that only Flexarc welders give you! 

It’s ARCONTROL. This new welding feature, combined 
with Westinghouse single, pre-set current adjustment — is 
just what your operators have always wanted. It provides 
simple current control — flexible enough to tackle any job. 

New ARCONTROL brings you a choice of THREE 
optional ranges of operation. “Normal" range, like fluid 
drive, gives you fast, flexible operation that meets most 
conditions. “A” and “B” ranges, like second and low gear, 
provide reserve ranges of power for unusually tough 
conditions. 

Speed your operator training by specifying easy-to-oper- 
ate Westinghouse D-C Welders. Write for complete details. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

j-90470 

FLEXARC WILDERS 
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into a design because of what it would 
do to the craft's C.G. To which the 
Army (no doubt with its tongue in its 
cheek) is supposed to have concisely 
replied: "If imperative equipment be 
installed, move C.G." 

We have added here, we have added 
there — and not a little of this addition 
has been due to the simple fact that the 
engineers could not spare the time and 
careful thought necessary to make sub- 
tractions. That is, eliminations. The 
prime consideration has been to “get the 
things in somehow." As our designers 
know, this takes the labors of a good 
many engineers. 

As the supply of such seasoned engi- 
neering timber became small, less ex- 
perienced men naturally had to bo hired. 
Truly speaking, an engineer is one who 
appreciates that the solution to a prob- 
lem is one of compromise arrived at by 
a process of carefully boiling down to 
absolute essentials. Because a real grasp 
of this axiom requires time and experi- 
ence, rnauy of the newer engineers 
simply don't have it and therefore don't 
apply it in their designing. 

No Substitute For Design Experience 
in Effecting Design Compromise 

Besull : Aeronautical engineers have, 
again and again, had to accept designs 
composed of a multitude of parts, both 
small and large, which admittedly are 
pure addition. Many of these parts are 
found unnecessary when time is afforded 
to give adequate thought to the basic 
conception of the whole design problem. 
Parts have frequently been added be- 
cause it is relatively easy for a drafts- 
man to draw a feasible looking device 
All of which is not an indictment of Ihe 
embryo engineers but a statement of 

If our present airplanes, built by this 
process of addition, do cause trouble 
hero and there in service, this is not 
necessarily chargeable to the proportion 
of new hands helping to build these 
planes in our factories. More truly, it 
will be chargeable to a straight mathe- 
matical fact that if you double the 
complexity of a structure or a mechan- 
ism (maintaining the same standards of 
inspection all the while) and you aver- 
age one plane failure in the original 
hundred craft, then you can expect two 
failures in the doubly complex structure. 
If you continue to “complexify,” you 
can expect a flow of failures that is, 
accordingly, constant. This is just 
mathematical “has to be.” 

Sees Time Ripe For Coordination 
of Design and Production 

We have now come, at this phase of 


the war, to a point and a time at which 
we can appraise our aircraft and admit 
blandly that our engineering has been 
going through a process of complex ad- 
dition. Today, we have a rather full 
conception of the out-and-out, over-all 
requirements for the fighting craft 
through knowing by experience what 
these craft will have to contend with. 
Now is the time to wipe the slate clean. 
Let production men fight their problems 
with the complexities which engineering 
has of necessity forced upon them 
through this process of addition. It is 
time to sit back a little, wipe the brow, 
and design by subtracting — by simpli- 
fying and combining functions. 

The whole point of engineering by 
subtraction is simple. There is no sense 
in giving up the development experience 
we have gained. And there is no point 
in removing the functions we have 
added to our original pre-war design, 
for this would be to revert to planes 
built before we understood the increased 
requirements of today’s aircraft. 

Perhaps the idea of engineering by 
subtraction can best be expressed by 
examples : 

The armor, as applied to our original 
design, has been a ease of pure addition. 
It has added weight directly as a load. 
And since it was added it necessitated, 
in its train, more weight in the structure 
required to support it. This is a most 
costly procedure from an engineering 
standpoint, because if the armor is 
strong enough to withstand the impact 
of bullets it ought logically be strong 
enough to support itself. More, it ought 
lo be a part of Ihe structure to carry 
weight. 

"Subtraction Engineering" Theory 
Explained By Case Histories 

With proper design consideration, we 
should come close to eliminating armor’s 
status as an addition. This would be 
particularly so when the armor is used 
in wing positions in compliance with 
the rule that the weight of the wing 
structure is not to be figured in the 
loading imposed, since the wing cannot 
impose a load by virtue of itself alone. 
(See sketch accompanying this article.) 

To continue: All-weather, all-altitude 
flying necessitates ice-eliminating de- 
vices, and these means have been labori- 
ously provided by addition — cither with 
boots and pumps or by heat Boots bite 
j into the nation’s rubber supply, and 
; heat imposes added burdens, or precau- 
tions for adjacent equipment. Both, of 
course, add weight. 

Subtraction here is simple in concept, 
though not easy to achieve. We must 
find a substance similar in property to 
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is specially designed for use with the 
Unionmclt welding head. 

2 Control and transformer are combined 
in the compact 1000-ampere welder. 

2 Built-in power-factor correction re- 
duces power demands. 

^ Single pre-set current control speeds 
adjustment — simplifies operation. 

^ Natural air cooling eliminates fans. 

The Unionmclt Welding Process is 
the fastest known method of making 
butt, fillet, and plug welds — up to 20 
times faster than any other method. 
Working together, Unionmclt equip- 
ment and Westinghouse A-C Welders 
form a team that will give you faster 
continuous production at a new 
low cost. Write for full details — ask 
for Booklet B-3090. Westinghouse 
Electric 8s Mfg. Co., East Pittsburgh, 
Pennsylvania. * J-90470 
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glycerin, a permanent finish to which iee 
will not adhere. Perhaps such a sub- 
stance can be uncovered in the field of 
modern plastics. We can only say it 
does not exist until someone finds it. 
In any event, subtraction is in order. 

On some models of aircraft as many 
as ten antennas are employed for the 
various radio functions, though basically 
the principles of radio are very simple. 
In short, the same addition has crept 
into the installations of radio as into 
other necessary airplane equippage. It 
seems probable that such an array of 
antennas is not necessary, since func- 
tionally their use is for almost identical 

Also consider ailerons. They are 
usually adjustable to an extent, then for 
good measure a tab is added. The tail 
is likewise completed with dual adjust- 
ment features for both horizontal and 
vertical surfaces. One of these, at least, 
is an addition. Tabs were developed in 
the days when surfaces wore built of 
warpable wood and fabric, and it was 
easier to bend an external trailing edge 
strip of aluminum than to strive for a 
wood framework displaying a truer 
constancy. 

If tabs are used as a safety “out” for 
very high speed control in whieh sur- 
faces cannot be handled normally, that 
is one matter. Otherwise, though, it 
would seem that dual adjustment is 
wide open for subtraction through ad- 
justment allowance in the primary 
structure or basic design. 

Interchangeability of Left and Right 
Parts Open to Subtraction 

Another phase of present engineering 
whieh appear- open to the subtraction 
approach is the matter of rights and 
lefts in designed parts. The point is 
that development of parts to fit only on 
the left side or only on the right thus 
donbles, through lack of interchange- 
ability, the kinds of parts, necessary 
work, many of the costs, the chances of 
spoilage and error, and numerous sub- 
sequent troubles. Here is broad invita- 
tion for the practicing engineer to 
develop his skill. His ability as a sub- 
tractor will especially be in great de- 
mand in the high competition of the 
coming peace. 

In our science of aerodynamics there 
is, of course, an intense interest, and to 
this has now been added an emotional 
impetus which is the natural result of 
war conditions. 

However, the engineer, in order to 
properly see the airplane as an instru- 
ment of war, must strictly believe his 
instruments while following the scien- 
tific approach. 

If the scale on whieh we weigh and 
appraise our present aircraft indicates 
we have been adders, we must now turn 
to engineering by subtraction. 


Case history of a veteran 
length of Bus Duct 

In the middle ’30's this section of Bus 
Duct was on a peacetime job — feeding 
power to big punch presses. 

Then Peorl Harbor plunged the plane 
into war work. Down came the Bus 
Duct — transferred to a line of milling 
machines in another department. 

A few months later the whole pro- 
duction set-up was revised again. 
Presto! — this veteran section moved to 
a new assignment. 

Only a wrench and a screwdriver 
were needed to make these changes. 
No parts were bent or cut. Nothing 
was sacrificed. 

On top of the time and maintenance 
cost it saves — on top of its greater all- 
around adaptability — modern Bus Duct 
has this big advantage over old-fash- 
ioned distribution systems: 

It is 100% solvable! 

Today, this veteran Bus Duct section 
is as good as ever — ready to serve the 
production needs of war or peace for 
many years to come. 

BUY MORE WAR BONDS 
Send for descriptive 
Bulletin No. 427 
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use included cylinder assemblies, a half 
dozen each of inlet and exhaust valves 
with spring assemblies, carburetors, 
magnetos, spark plugs, two propellers, 
assorted aircraft tubing, -beet and 
dural, rivets, tints and bolts, instruments 
of eneh type Used, radio lubes and small 
replacement parts, float repair kit, Onnn- 
gas-eleetric power plant for radio, skis 
and pedestals for the Fairchilds and 
the Ju-52, compressed air bottles for 
the air starter in the Ju-52, and Pres- 
tone for the cooling system. 

Maintenance Superintendent Tommy 
Kiers established the hopper tank oil 
dilution system, as developed at Wright 
Field, for starting in cold weather. 
At 50 deg. below zero, it look a long 
time to heat oil, climb 15 ft. up a lad- 
der to the Ju-52’s engine, and till it np, 
but with the gas dilution system, the 
engine was miming in less than 15 min., 
and an extra trip a day was obtained 
in the time saved — an important factor 
at 5,200 lb. per trip. 

An airborne reserve of gasoline was 
maintained at Mamtan both for emer- 


gency use and to eliminate the need 
for carrying a two-way fuel load when 
hauling an extra large payload. The 
large ships made four to five round trips 
a day. the smaller and more lightly 
loaded, six to seven. Speeds were all 
less than 100 m.p.h., and with the dis- 
tance roughly 110 mi., regularly sched- 
uled lime for u mic-way trip wa- 1 hr. 
15 min. 1,150 round trips were com- 
pleted between Beauehene and Manual). 

Loading time was kept remarkably 
low, the answer being a strong crew 
and preparation of loads in advance for 
each ship whenever possible. The aver- 
age. except for the most difficult pieces, 
was about 15 min. Loads of ten 485-11). 
diesel oil drums, for example, were 
pulled into the Jn-52 by ropes laid out 
on a gangplank in 10 to 15 min. Loads 
made up ahead were placed on stone 
drags or sleighs built to the correct 
height for each particular plane. 

Larger pieces which took longer to 
load were left until after dark, when 
loading time was not at the expense of 
flying time. Taking 30 min. as average 


tunc for loading anil unloading at each 
end. and 75 mm. tor one-way flying 

on a round trip basis: with four trips a 
day at 2J hr. per trip, and 2 hr. for 
total loading anil unloading time, the 
ratio is 10 hr. flying to 2 hr. loading, or 
One of the diesel engines, weighing 
4,100 lb., took 24 hr. to load and secure, 
hut this happened to he on a rainy day. 

Difficulties encountered were natur- 
ally great, but all things considered, the 
equipment ran extremely well. On one 
occasion, in summer operation on floats, 
an accessory drive gear on the Rolls- 
Royce failed and the Ju-52 had to be 
brought down on a lake in mid-route. 
The water was too shallow for the plane 
to be brought all the way to shore and 
so, in three feet of water, a dock had 
to be built around it in order to hoist 
out the engine by shear legs and tackle. 
Other planes flew-in the spare, taking 
the one in need of repair to Winnipeg. 
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When the Axis threw down the gaunt- 
let of war, Fleelwings was already in a 
“fox hole” of production . . . and pre- 
pared to help hurl back the challenge 
into the teeth of those who threw it. 

But that’s ancient history! 

Today, Fleetwings’ production of 
planes and plane parts is greater than 
ever . . . and still growing! There’s not 
a day, not an hour, not a minute that 
does not see its quota of Fleetwings- 
built vengeance rolling off our assem- 
bly lines. 


Working with stainless and other 
steel alloys, with aluminum, with ply- 
woods . . . Fleetwings builds trainers for 
the Army’s eaglets. For full-fledged 
eagles, Fleetwings builds plane parts . . . 
wings, fins, ailerons, flaps, fuselage sec- 
tions, hydraulic equipment, and more. 
Incorporated into numerous American 
fighting planes, these parts are in ser- 
vice on every air front paying back 

the Axis in kind. 

But helping to win today’s sky bat- 
tles is not all. Fleetwings is also pre- 
paring to serve in the battles for the 


Peace. Even now, in the designing and 
drafting rooms, plans are being pushed 
that will have tremendous bearing ou 
that future when the “dogs of war” 
shall be no more. 



(Plant No. 1) 
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and hydraulic 
equipment 



The 11T-12. all-welded basic trainer built /or 
the U. S . Army Air Forces. 


FLEETWINGS' "SUGGESTION CAMPAIGN 







On another occasion a plane was 
forced down cast of the dam at Manuan, 
some distance down river from the small 
hoist installation on the lake dock. A 
horse and sleigh were sent from camp 
four miles away, a small derrick im- 
provised from timber at hand, the en- 
gine dismounted and loaded on the sleigh. 
Once, the engine rolled off into a snow 
bank, and was reloaded only with the 
greutest difficulty. At the depot it was 
overhauled, carted the four miles back, 
remounted, and the plane flew airniii. 
So the horse earned his trip after all ! 

On the whole project only one eraft 
was lost, that when it ran into a motor- 
boat on take off, tearing up the pon- 
toons and landing in a heap on shore, 
where it was written off as a total loss. 

Summer operations from floats were 
actually more difficult than winter Hying 
with skis. In the first place, loads had 
to be smaller — (he “box car’ - would get 
off with only 4,-100 lb. from water, as 
against 5,200 lb. on skis. Second, the 
lake depth fluctuated sufficiently to 
make an exact loading level on the 
shore dock impossible. At some periods 
an extension farther out into the lake 
was necessary. In winter on the ice, 
runways were marked out with ever- 
greens, ice thickness checked, and the 
snow kept hard-packed by continual use. 
Eight inches of solid ice were ample 
for the small ships, with twelve pre- 
ferred for the Ju-52. Although winter 

compared with 5 a.m. to S p.m. in sum- 
mer, larger loads carried compensated 
somewhat for the shorter day. 

Pound and ton-mile costs are very 
difficult to figure accurately because of 
the great variety of loads and equip- 
ment. although the contract rate was 
about 7c. per pound. Rates based on 
what the Ju-52 could carry come to 
about 17c. per ton-mile. Based on an 
average load for all ships of 2,11!) lb., 
the rate is about l!)c. per ton-mile. 

By Apr. 1941, nearly 3,000,000 lb., or 
a little under half the total flown, had 
been delivered to Lake Manuan. After 
a four-weeks’ interval during break-up 
of the ice, equipment was flown from 
Manuan to Passe Dangereuse on the 
Peribonca, and up to the following 
October equipment and men were flown 
out from both locations to the extent 
that in the 14 month period from Aug. 
1940 to Oct. 1941, 4,000 tons had been 
transported. This included 449 pas- 


sengers flown in, and about 500 flown 
out, as well as supplies. Six weeks in 
the full and four in the spring must be 
deducted from flying time to allow for 
time lost during freeze and thaw, leav- 
ing about eleven and a half months for 
actual air operations. 

Considerable profitable experience — 
though garnered the hard wav — was 
gained in the air freighting of animals. 
For example, the first horse to be flown 
was loaded in nndoped, on advice of a 
“horse understander" who said he knew 
all about ii. In attemplimr lo drive the 
horse aboard he fell, and had to be tied 
on a stone drag, with some manhandling 
in the process. Onee in, his feet were 
secured and the trip started. One man 
sat on his head, hut his legs got loose 
and the ensuing struggle did not im- 
prove flying conditions. Thereafter a 
veterinarian gave all horses hypodermic 
injections which were so well gaged to 
the length of time required that the 
horses began to come around upon be- 
ing unloaded, and usually got to their 
feet when released from the drag. 

The oxen, being of more placid dis- 
position, were simply driven in, all fonr 
at once, and roped standing, fore and 
aft. They fitted close enough to. brace 
themselves laterally. As for the cow, 
some bucolic sage discovered that she 
could be kept peacefully asleep merely 
by compressing her jugular vein, so she 
was driven in, thrown down flat, and 
put to sleep by an expert on the subject. 
Hay was generally used for padding 
around the animals, and in the case of 
the nonchalant oxen, considerable quan- 
tities disappeared before the journey’s 
end. 

It is a far cry from these rigorous 
operations to our inter-metropolis trans- 
port lanes, twin-engine equipment, and 
1,000-yd. runways, yet tile work of air- 
lines reaching back into rough country 
will be inextricably bound in with the 
spreading foundations of future air 
transport. This is especially so in Can- 
ada, where the main airlines merely 
skirt the edge of the country, leaving 
all the interior which ean be served 
only bv small planes and limited cquip- 

In this, Canadian Pacific Air Lines 
has supplemented the government lines 
from the first, and its future holds 
great interest for American operators 
and potential passengers looking to new 
fields of transport development. 


Suhi'onirjM-f iiu* liv a Tiilic Mill 


"KEEP ’EM FLYING!" 

eb FLEETWINGS -£> 

Division of Kaiser Cargo, Inc. 
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(Cinil inited from page 203) 


Although results as a whole are now 
satisfactory, it is essential that we con- 
stantly maintain strict control and 
vigilance on the part of our inspectors. 
But results certainly warrant the effort 


and have proved well worthwhile. 
Reduced Ends of Heavy Walled Sections 

Probably the most interesting phase 
of the 'company’s subcontracting efforts 
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Over Here 
We're "Over There 


.We're backing every fight,* 
ipg man with all we've got! 1 
Using our wholehearted 
skills and labors in the prQ V 
duction of U. S. Super-Poif~-. 
five Piston Rings (and ou£^ 
dollars to buy bonds) make(V v 
us feel that over here we're V 
over iheieloo! " 


For Ring Conditions 
Favoring Peak Performance . . 


Use U. S. Super-Positives 

MMjMED PISTON KING CO., INC. 

STiSUNG, NEW JERSEY, U. S. A. 


has boon the production of reduced 
diameter heavy wailed tubes. 

A graphic example is the rear-strut 
main landing gear tubular brace of a 
transport and cargo plane. Suininerill 
developed this part in cooperation with 
our customer’s engineers nearly two 
years ago and for many months took 
care of required production on our own 
equipment. Suddenly, demands for this 
part were stepped up 500 percent. This 
presented a tough situation. The equip- 
ment necessary for this part was al-o 
being utilized to produce heavy bomber 
parts. Delivery of additional equip- 
ment could not be purchased quickly. 
We were informed that other tube mills 
had turned it down — so it was “our 

This situation presented the oppor- 
tunity one of our men had been waiting 
for. His plan was to produce this part 
by pushing into the die, instead of the 
more conventional drawing method. 
This part is made from 33-in o.d. x .375- 
in. wall and would require a hydraulic 
press of at least 200, (100-lb. capacity 
with a 50-in. stroke. 

In a few days’ time equipment 
ideally suited, after some conversion, to 
the proposed process was found in the 
Fritz Laboratory of Lehigh University. 
After several weeks of experimenta- 
tion, a process was worked out. Today, 
production has been underway for over 
five months. The work is done by the 
students and instructors on a 24-lir., 7- 
day -weekly schedule. 

Besides finding a very satisfactory 
outside source for this work, we have 
achieved many benefits, some of which 

1. Twenty-two percent material sav- 
ing. reflecting a conservation of 130,000 
lb. of seamless alloy steel tubing. 

2. Annealing furnace relief of 1,250,- 
000 lb. 

3. Production to more uniform 
weight, due to closer tolerance control. 
Now parts are move interchangeable 
than before. 

4. Reduction of cost to customer. 

5. Production stepped up more than 
500 percent, with additional increases 
probable. 

fi. Less than 1 percent loss through 
rejections. 

7. Release of tube producing equip- 
ment formerly devoted to this part, now 
used to increase our production of heavy 
bomber parts and other special parts 
of this nature. 

Although the production of heavy- 
walled reduced-diameter tubes was our 
original objective in approaching Le- 
high, we soon found that this proce— 
was readily adaptable to many smaller 
parts. Lehigh is now producing thou- 
sands of these for many different air- 
craft. This type of production is illns- 
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1 0 Shakeproof Cowl Fasteners have been engineered 
to meet every requirement for fast assembly and depend- 
able performance. The design of the fastener incorporates 
a reinforcing base as an integral part of the spring locking 
BOOK! unit. This eliminates stresses and actually reinforces the 

adjacent primary structure. 

Shakeproof Cowl Fasteners are easy to install on the as- 
sembly line and easy to operate in the field. Samples are 
available for aviation engineers and production executives 
— a request on your company letterhead will bring you a 
test kit by return mail. 

AVIATION ( v X.,j DIVISION 


10$ ANGEUS OFFICE DETROIT OfTICI 

5670 Wilshite BlvJ. 3895 E. Crand Blvd. 

FOR CANADIAN AIRCRAFT FOR CANADIAN INDUSTRY 

Telcflex Limited Canada Illinois Tools, Ltd. 

56 Bloor St, W, Toronto 177 Front St, E, Toronto 


SHOKEPROOFmc 


in Canada. Canada Illinois Tools Ltd . Toronto. Ontario 




Protected from Our Inspection 
Line to YOUR Production Line! 


Injury to the surface can cause high-ten- 
sion-load cable terminals to fail. That's the 
reason Hartwell Swaged CableTerminals 
come to you packed in die-cut cartons. 
Convenient and easy to handle, the car- 
tons not only protect the mirror-like fin- 
ish of cable terminals from our inspection 
line to your production line, but reduce 
dispatching time in your plant. 

All Hartwell Swaged Cable Terminals 


are manufactured to tolerances that 

Complete inspection after each produc- 
tion operation insures their high quality. 
Machines designed exclusively for the 
production of cable terminals are turn- 
ing out threaded and eye type terminals 
in increasing quantities. Write or wire 
our Los Angeles office, or the branch 


It would have been impossible to 
achieve these gratifying results had we 
not received the whole-hearted and in- 
telligent co-operation of the men of 
Lehigh. 

Most of the seamless steel tubing pro- 
duced in other shapes than round can- 
not, because of shape, be straightened by 
mechanical means — i.e., high speed roil 
straighteners. It must be straightened 
by other and slower methods. On heavy 
sections and sections of high physicals, 
hand arbor presses arc utilized. Light 
walled tube and material of low physi- 
cals must of necessity be straightened 
by hand. 

Aircraft specifications require all tub- 
ing to be of a straightness ratio of 1 in 
600 and often closer on special shapes. 
Therefore, it can be well appreciated 
that the straightening operation can 
very easily and quickly become a seri- 
ous bottleneck. 

Facilities required in this phase of 
our manufacture were not easy to find, 
first because we had to locate hydraulic 
presses of 75- to 100-tons capacity of 
special design adapted to this type of 
work. Second, and just as important, 
personnel trained to the special tech- 
nique necessary is rare. 

The firm has developed one very 
satisfactory source and hopes to find 
more. Through the use of this source, 
we have materially increased the pro- 
duction of our heavy bomber and trans- 
port parts many hundred percent. 

The company’s swaging equipment is 
used to its fullest extent in regular pro- 
duction, and any swaging as a finishing 
operation to produce a semi-finished 
part was out of the question, except at 
the expense of production of straight 
o.d. and wall tubing. Swaging equip- 
ment of the type required is of such a 
special nature that delivery of addi- 
tional equipment in sufficient time to 
meet requirements was impossible. 

After weeks of search and then weeks 
of engineering collaboration, we were 
successful in developing an extremely 
satisfactory source for this operation 
on our semi-finished parts. This sub- 
contractor has since produced for ns 
more than 20,000 semi-finished parts in 
as many weeks as it would have taken 
us months on our own available equip- 
ment, This was all realized without onr 
own production being affected in the 
slightest. 

For many years, Sutnmerill has pro- 
duced large quantities of straight tap- 
ers and step-tapered tubular parts for 
aircraft and other manufacturers. Use 
of certain tubes of tapered diameters is 
very advantageous in design. Tapered 
tubes give a better weight-strength ratio 
for a given part and materially reduce 
the weight of fittings, due to smaller 
diameters. 

Many of these special tapers arc pro- 
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dneed on our own equipment. In some 
instances, this is necessary regardless of 
backlog and production difficulties. It 
is essential that these special parts re- 
ceive the attention of expert seamless 
tubing men, and specialized equipment 
is very necessary for successful pro- 
duction. 



MANGANESE BRONZE 
HOSE FITTINGS 



Through developing some parts which 
have become accepted standards re- 
quired in large quantities, we have de- 
veloped outside tapering sources, result- 
ing in further lightening of the load on 
our equipment and personnel, and in- 
creasing production of special parts. 

Since heat treating is one of the final 
operations performed on the finished 
product, tubing can pile up in the mill, 
but deliveries will still be held up unless 
the treating process can keep pace with 
production. Additional facilities had to 
be found to handle the tremendous in- 

Three outside sources have been es- 
tablished, two of which arc commercial 
heat treaters. The third required con- 
version, with some expense and labor, of 
the vitreous enameling equipment of a 
stove manufacturer. Work is now very 
well done by their employees, and pro- 
duction, as well as delivery, has been 
greatly stepped up. 

Other finishing operations of cutting, 
grinding, and sand blasting offered sim- 
ilar threats to large deliveries. Every 
piece of tubing, whether 20 ft. or 2 in., 
receives two cuts, often to very close 
measurements ou the shorter lengths 
which necessitated machines and lathes. 
To solve this requirement, high speed 
cutting facilities have been developed 
which produce thousands of cuts per 
day, relieving the strain on onr own 
equipment. Grinding was similarly 
fanned out, with particular aid being 
furnished in centerless grinding for close 
tolerances. 

A search for sand blasting facilities 
turned up a humorous aspect. We found 
the most suitable equipment in a local 
graveyard monument shop, which is 
now blasting thousands of seamless steel 
tubes instead of grave stones. The irony 
enters here, in that their work is now 
devoted to aiding in filling graves in 
certain quarters, rather than commem- 
orating those already filled! 

It was our experience, early in the 
game, that we could not hope to find 
equipment ready for our special uses. 
We therefore went ahead to make the 
best of whatever was at hand, which 
required ingenuity and hard work. Our 
efforts have been rewarded, however, by 
excellent returns, and in many eases 
more has been obtained from the equip- 
ment than was ever thought of in its 
design. All in all, the lessons learned 
in this program of conversion for sub- 
contractors have been well worth the 
learning. 




Special tooling and24-hour-a-day pro- 
duction is enabling us to meet the 
aircraft industry’s ever increasing 
demands for Dural and Manganese 
Bronze hose fittings. 

We are now manufacturing the AN- 
840 to 849 series. All parts, except 
bar stock fittings, are pressure tested 


by air, under kerosene, to 100 lbs. 
gauge pressure. Blueprint tolerances 
are maintained. 

Our production control follows each 
order from the time it is received 
until delivery is made to your plant. 
Write or wire our Los Angeles office, 
or the branch office nearest you. 
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... as shown by 
Glenn L. Martin Records 

Encourage Workers' 

Suggestions: Martin 
gives cash awards, 
silver Merit Award 
pins, membership in 
the company's Order 
of the Purple Martin, 
and a share in pro- 
ceeds if patentable, 
for suggestions to 
speed up production. Many short-cuts, 
new methods add up to big increases in 
Martin output. Here Joe Holtliaus, Martin 
worker, studies check received for devis- 
ing a tool that saves 40% of the time 
previously devoted to one operation. 



Cut Your Accident Rate: Whether minor 
injuries or serious accidents, they out man- 
power, slow production. Martin employs 
safety engineers, organizes workers' safety 
committees, supplies movies, lectures, spe- 
cial instructions, and numerous posters. 
In spite of many new workers, Martin 
accident rate is well below national figure, 
steadily decreasing. Here a Martin worker 
displays a “gas mask," protection against 
toxic fumes from self-sealing fuel tanks. 

☆ 

Encourage Ride-Sharing: Poor transporta- 
tion facilities may cause workers to quit or 
be periodically late. Moreover, there is 
less chance of absenteeism if other workers 
call for the potential absentee. Martin 
set a national record of 4.5 passengers 
for each car. Martin traffic control and 




Co After Subcontractors: Don’t wait for subcontractors to come to you. Martin keeps 
40 men of its Procurement Dept, on the road, lining up subcontractors, helping them 
convert. Result: firms that made bottle-caps are turning out wingspars . . . awnings 
become parachute slings . . . milk cans become exhaust stacks. Today, 30% of all Martin 
work is subcont racted, more fighting planes like those shown above, are being produced. 



parking facilities 1 have ended pedestrian 
accidents, out vehicular accidents by 60%. 
☆ 

Watch That Moralo: Posters, 'organized 
recreation, good lunches, modern working 
conditions, houseorgan, merit awards, all 
raise Martin morale. But little things 
count, too. Experimentally, Martin found 
that red work benches made workers short- 
tempered, blue induced sleepiness, green 
nausea. A neutral tint upped production. 
Attractive slacks, called Martinalls, aid 
feminine morale. Special advisois help solve 
personal problems. Absenteeism has been 
reduced far below national average by 
special services and facilities set up to aid 
employees. Below, Family Day, with Mar- 
tin families guests of company. 



stay In the Scrap: Organized scrap collec- 
tion in Martin plants helps prevent work 
slowdown through lack of raw materials 
Enough material is salvaged from building 
of 2 Martin bombers to build a third. 
Many imperfect parts, instead of being 
scrapped and labor wasted, are adapted 
for other jobs. Martin invented mechanical 
rivet-sorter to sort thousands of dropped 
rivets, saves endless man-hours of hand 
sorting. Above, Martin scrap going back 
to the mills for re-use. 

☆ 

aids avaiiablo upon request by plants engaged 
in war work. Write: THE GLENN L. MARTIN 
COMPANY, BALTIMORE, MD„ U. S. A. 
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Fig. 11 


( Continued from page 231) 
ring is concentric with the cylinder 
block. Since the pistons have no stroke, 
no delivery takes place. When the col- 
umn is displaced from neutral, the slide 
is displaced from the concentric position 
with relation to the cylinder block. 
Stroke is imparted to the pistons, which 
move inward during half the cylinder 
hlock revolution and outward during the 
other half of the revolution, producing 
suction while they are in communication 
with one port and delivery when they 
communicate with the other. 

An oil supply is carried in a sump 
in the generator for making up internal 
leakages as needed through suction 
valves in each circuit. Overload protec- 
tion is given by blow-off valves in each 
line, these valves being set at pressures 
of approximately 1,000 psi. The gener- 
ator, which runs at 1,230 r.p.m., is 
driven by a constant speed 24-v. elec- 
tric motor running at 4,000 r.p.m., 
coupled with epicyclic gearing to the 
generator to form a single unit. 

It should be noted that the two pumps 
are controlled independently and both 
azimuth and vertical traverse can take 


place individually or simultaneously. 

Design of the hydraulic system incor- 
porates small electric resistance heaters 
of approximately 50-w. loading — auto- 
matically cut out when the turret is in 
operation — in the hydraulic generator 
and motor. These healers assist when 
functioning at the low temperatures of 
high altitudes. 

The hydraulic motor, as shown in Fig. 
4, is of the seven-cylinder elliptical cam 
type, g-in. bore and of 0.45 stroke, with 
the cylinder block as the driven member 
rotating on a stationary distributor 
spindle. Power strokes occur in oppo- 
site 90-dcg. sectors, and the motor is 
reversed by reversing the supply of hy- 
draulic fluid from the generator, deter- 
mined by the position of the control 
handle. Construction materials are 
similar to those of the generator, with 
delivery and exhaust ports formed in 
the distributor spindle. Provision is 
made for adjustment of port timing by 
partial rotation of this spindle. The 
motor operates at about 200 r.p.m., and 
connection is made to the internally cut 
main driving gear through epicyclic 
gearing. 


Gun and scat rams follow normal 
practice, the only point for comment 
being in the construction of the piston. 
All screw joints for retaining the syn- 
thetic rubber cup washers are eliminated 
and the washers are retained by “dead” 
spring and “D” washer, avoiding any 
tendency to squeezing out or damage to 
the cup washers. 

The pressure regulator or metering 
valve interposed in the pipe run to gun 
rams serves to maintain a small back 
pressure on the return line. This unit 
also provides a means for short-eir- 
cniting the gun ram when it is necessary 
to operate the guns manually. 

Each gun is electrically fired by a 
separate solenoid. A single firing but- 
ton controls all guns and is mounted in 
the top of the control column. A safety 
isolating switch is included in the 

One of the first problems to lie solved 
was protection for surrounding aircraft 
structures such as tail and propellers 
from rounds fired from the turret. Any 
conscious effort on the part of the gun- 
ner had to be avoided, as it was realized 
that with guns spaced fairly widely 
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apart and not in the line of sight, the 
gunner would be looking past parts of 
the plane at which his guns might actu- 
ally be pointing. To overcome this diffi- 

fitted'in the Bring circuit, a device which 
interrupts firing of left- or right-hand 

mum field 'of fire.' 

The interrupter, as illustrated in Fig. 

the same speed as the turret. Two 
spring-loaded sliding brushes are lo- 
cated, one above the other, on a frame 
and are held in contact with the drum. 
They are arranged to slide up and down 


the drum surface with gun elevation and 
depression. Firing circuits for the left- 
and right-hand pairs of guns are fed by 
the upper and lower sliding brushes, 
respectively, with a fixed brush in per- 
manent contact with the brass drum 
forming the other connection for the 

On the upper half of the drum, 
shadow patterns corresponding to the 
obstructed areas of the left pair of guns 
arc cut out and filled in Hush with 
molded insulating material. In passing 
over these areas the upper brush is iso- 
lated, and firing of left hand guns is 
interrupted. The right hand interrupter 


operates in the same manner on the 
lower half of the drum. 

These shadow patterns arc usually de- 
veloped from a turret mounted in a 

aircraft deflections and gun character- 
istics. Principal advantage of this 
method of protection is that the aircraft 
shape, no matter how complicated, can 
be adequately protected with a minimum 
loss of field of fire. 

Ammunition systems generally follow 
normal practice, as shown in Fig. 6, but 
that for tail turrets deserves special 
mention. To minimize weight in the 
tail, the ammunition is carried in the 
fuselage and led to the turret, in steel 
runways or tracks, through the turret 
base center and up to the guns, as shown 
in Fig. 7. This system permits a greatly 
increased ammunition capacity, a factor 
of ever mounting importance on pres- 
ent day offensive raids. 

A disadvantage of this remote stow- 
age, however, is the inability of the gun 
to feed nnder its own power, calling 
for a power-driven feed assister, as 
illustrated in Fig. 8, in which the 
ammunition belt runs over sprockets on 
a hinged aim, direct-driven through 
gearing from the turret electric motor. 
Normally the belt sprockets are free, but 
when the tension in the ammunition belt 
— between its feed sprocket and the gun 
— exceeds a predetermined figui'e the 
hinged arm is actuated by the belt pull. 
This applies a band brake to an epi- 
eydic gear unit in the drive between 
the main motor and the belt sprocket 
and provides a power drive to the 
sprocket which tends to overfeed the 
gun. 

When sufficient overfeeding has taken 
place to reduce the tension in the ammu- 
nition belt the hinged arm returns to its 
normal position and disengages the 
power drive. Although the description 
indicates a definite sequence of opera- 
lions. in practice the feed mechanism is 
always working, the belt tension and 
band brake application adjusting them- 
selves to gun requirements. Safety de- 
vices in the form of quickly replaceable 
shear couplings are fitted to prevent 
damage to ammunition belt or feed 
assister mechanism. 

The Boulton Paul turret mounting 
ring is of unorthodox design, consisting 
of two fully machined magnesium alloy 
castings assembled to form a double 
row cage-less ball bearing. The lower 
row of balls takes care of down loads, 
due to turret weight, and the upper row 
deals with radial loads, the main driving 
gear being split, piston ring fashion, 
for assembly purposes. From Fig. 9 
it can be seen that the bottom race con- 
forms to normal ball bearing practice, 
the balls running in a radiused groove 
in the fixed ring. 

The upper race, however, is formed 


The 'General' Automatic Rivet Feeder is a simple, dependable acces- 
sory which changes any GBR type riveter almost instantly from an 
efficient riveting, dimpling or perforating machine to a high speed auto- 
matic-feed riveter. The Model 2500 Feeder handles both flat-head and 
counter-sunk rivets, and can be changed from one rivet size to another | 
in a few seconds. 

The operation of the Model 2500 is fast and smooth, and because each 
rivet is held by the rivet-holding fingers until inserted in the hole, no 
rivets are lost on the floor. The rivet feed mechanism is simple and 
rugged and may be used with standard anvil equipment. 

The rivet shank serves as work aligning pilot. This speeds the opera- 
tion by allowing the operator to check alignment quickly and make sure 
the hole is not too tight before stepping on operating pedal. In addition 
there is no danger of work spoilage by perforating the sheet accidentally. 

In case operator steps on pedal by mistake upper anvil will kick rivet 
out of holding fingers instead of forcing it through sheet. Substantial 
increases in production develop when the 'General' Automatic Rivet 
Feeder is used. 

Write for complete information. 

*GENERAL* 

“ ™ ■■ 785 HERTEL AVENUE • BUFFALO, N.Y. 
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differently, there being a small inter- 
ference fit between the inner and outer 
races and the balls. The inner race is 
turned with a smooth finish, the outer 
race has fine feed tool marks left, and 
when assembled and run-in the balls roll 
a track into the ridges formed by the 
finishing tool. This produces an excel- 
lent assembly free from objectionable 
diametrical clearance. 

Some surprise may be expressed at 
running steel balls on a magnesium 
alloy track, but tests have shown that, 
provided a suitable value for unit ball 
loading is selected, excellent results 
are obtained since there is no pick-up 
of the ball track, which actually im- 
proves with use due to work hardening 
of the material. Similarly, the gun 
trunnion bearings, through which the 
ammunition passes to the guns, are of 
the full ring needle roller type running 
direct on the magnesium alloy. 

A representative distributor, (shown 
in Fig. 10) indicates general construc- 


tional features and the manner in which 
electrical supply and oxygen are taken 

The first electro-hydraulic turret to 
go into quantity production was the 
four-gun .303-cal. model designed espe- 
cially for, and in conjunction with, the 
Boulton Paul Defiant. The company 
has, however, produced a wide range 
of turrets for nose, tail, upper and lower 
positions of both two- and four-gun 
models. Fig. 11 shows a cut-away draw- 
ing of a two .303-cal. gun turret as 
installed in the Lockheed Hudson. 

Among the British and American 
craft fitted with Boulton Paul turrets 
are the following: Boulton Paul Defiant 
fighter, 4-x ,303-in. mid-upper; Handley 
Page Halifax four-engine bomber, 
2- x ,303-in. nose and mid-upper and 
4- x .303-tail; Lockheed Hudson, 2- x 
.303-in. mid-upper; Lockheed Ventura, 
4- x .303-in. mid-upper; and Consoli- 
dated B-24 Liberator, 4- x ,303-in. mid- 
upper and tail. 


Men and Machines Available for War Work 

( Continued from page 205) 


maximum draw approximately 4-in. deep 
and blank diameter 8 in.; hand feed 
production for 10,000 to 500,000 unit 
requirements, automatic feed on longer 
run quantity production. Drawn and 
shaped parts equipment handles parts up 
to 0.015-in. metal thickness by lVz-in. 
blank diameter, producing wide variety 
of intricate articles required in sub- 
stantial volume. Four-slide machines for 
formed parts range in size to handle 
wire from 0.005 to 3/16-in. dia. or strip 
stock from 0.005- to 1/32-in. thick up 
to 2-in. wide. Automatic production of 
difficult formed parts required in sub- 
stantial quantity. Foot and power 
presses handle variety of articles from 
0.002- to 4-in. thick and up to 12-in. 
maximum dimension and are adapted for 
large or small quantities. Automatic dies 
handle materials from 0.002- to A -in. 
thick up to 6-in. wide for high speed, 
low cost production of intricate, large 
volume stampings. Special die materials 
and constructions, together with special 
manufacturing and lubricating tech- 
niques, have been developed by company 
for handling various metals and are 
available for new and broader develop- 


ments in war production work. 

Small Precisen Parts S-150 

Northern New Jersey manufacturer, 
with background of experience in pro- 
duction of small precision parts and 
handling of precision assemblies to AN 
specifications, seeks additional work for 
prime contractors of aircraft of all 
types. Company has recently doubled 
its floor space, acquired additional ma- 
chine tools, and is now ready to produce, 
with adequate skilled labor, the follow- 
ing items: Hydraulic valves; right angle 
drives for tab controls, fuel pumps, and 
shutter controls; actuating mechanisms 
for tab controls, fuel pumps, and shut- 
ters; tachometer adapters; gun synchro- 
nizer drives; flexible shaft assemblies; 
de-icer equipment; and precision assem- 
blies of all types. Company reports com- 
plete machine facilities, including all 
types of grinders for precision work and 
assembly to close tolerances, including 
Class Four threads. Due to recent addi- 
tions of tools and floor space, company 
is prepared to add a third shift to the 
two daily shifts now working. 


C'ontrolled Maintenance 

( Continued from page 216) 


rective measures are to be taken. A 
record of these forms is maintained and 
the information on them given to the 
CAA not later than ten days after date 
of trouble reported. Copies also go to 
the Wyoming base. 

In the coordinating center at Chicago, 


a new routing-control system has been 
set up whose function is to plan flight 
distribution in relation to time run up 
on each plane and the probable amount 
of work to be done, so that no one serv- 
ice station shall be overloaded with long 
checks to be made while another has less 
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than its share. To achieve efficient use 
of equipment within prescribed safety 
limits, this department also plans a 
ship’s itinerary to obtain all possible 
safe mileage before it is sent to Wyo- 
ming for overhaul. 

Onited’s equipment utilization engi- 
neers work from two sets of charts, one 
showing the sequence of trips on which 
any one plane is to be flown, the other 
showing every plane by number being 
used on each flight for each day. On the 
latter is indicated the check time for 
every plane at the last major station 
from which it departed, along with esti- 
mates of its stop times ahead, which arc 
changed to exact times as the plane 
progresses. 

By use of these two charts, the equip- 
ment utilization engineer can tell, for 
example, which ship is scheduled to go 
out on Trip 3 from New York and the 
succession of trips on which it is ex- 
pected to be used. From the daily work 
chart he can tell whether this particular 
plane is due for a service check or over- 
haul which would preclude the possibil- 
ity of using it on the successive trips 
for which it is scheduled. If such is the 
case, he can set up a reserve plane to 
take its place until it can be returned 
to schedule. 

United is currently flying a total of 
about 320 hr. and 56,000 mi. daily, with 
as many as 22 flights in progress simul- 
taneously at the peak of the day. Since 
29 planes are available for schedule each 
day (allowing for those under repair) 
this program calls for careful planning. 

The No. 1 service check, which is cov- 
ered at every stop, requires no particu- 
lar allowance. Planes do have to be 
routed for checks No. 2 and 3, the (list 
before completion of 50 hr., requiring 
about three hours, the second before 125 
hr., requiring about six hours. The 725- 
hr. overhaul takes at least 48 hrs., and 
the major overhaul at least five days. 
These are the intervals to be allowed 
for in routing, with something to spare 
to make sure the ship reaches its base 
before using up the last hour of its time. 

This system allows a station to plan 
ahead for work coming along and also 
permits the company to insure a smooth 
flow of work through the central main- 
tenance base. The base operators can 
tell when a certain ship is going to ar- 
rive for a 725-hr. overhaul, and can have 
all engines, propellers, accessories, and 
instruments on hand ready for immedi- 
ate installation as soon as the plane ar- 
rives. By this means a Main liner is 
given its 725-hr. overhaul and is test 
flown and ready to return to schedule 
just 48 hr. after reaching the base. 

Prior to this central control, the Wyo- 
ming base attempted to keep accurate 
times on all planes and to request those 
approaching the 725-hr. mark two or 
three days before they were due. there, 


which involved considerable wiring with- 
out much planning. In those days, the 
base would not be aware of the exact 
operating schedule of the plane it was 
requesting, and the company officials 
would not know just how much work 
the base had on hand. 

Line service checks were handled, un- 
der the former system, by crew chiefs. 
Advised by a dispatcher of the time on 
a plane after departure from the last 
major station, the crew chief would de- 
cide whether a check was required at 
his station. If so, he would be the one 
to set up other equipment. This did not 


make for best use of aircra ft equipment. 

Frequently, check No. 2 would be 
given at the end of 30 hr. of flying, or 
No. 3 at the end of 90 hr., because of 
quick turn-arounds ahead and the pos- 
sibility that the plane would not get to 

Controlled routing is an essential fac- 
tor in obtaining well timed and well 
distributed maintenance work, and it 
has contributed greatly to the present 
high utilization of airline fleets. In 1941, 
United averaged one mechanical delay 
for every 85 departures and 20,000 mi. 
of flying. But today the average is one 
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Removing gates and risers from steel, cast iron, 
manganese bronze, hard and sott brass, aluminum 
and magnesium castings, as well as many other 
metal cutting jobs, are handled with great dispatch 
and surprising savings on TANNEWITZ VARIABLE 
SPEED BAND SAWS. And since they are available 
in any 3:1 speed ratio from 100:300 to 1000:3000 
blade feet per minute, with instant adjustment to 
intermediate speeds, one machine serves ideally for 
cutting a variety of materials. Made with 30", 36" 
and 42" wheels. 

Other models (single speed) for such purposes as 
sawing large blocks of aluminum and magnesium, 
cutting large steel templates, etc., are available in 
capacities and speeds to ideally accommodate work 
of practically any size or character. Get a line on 
the TANNEWITZ metal cutting Band Saw that fits 
your particular needs. It will save time and repay 
its cost many times over. Simply ask for "Metal 
Cutting Band Saw Bulletin". 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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mechanical delay for every 103 de- 
partures and 25,000 mi. of flying — a 
good answer to the question, “What 
about airline maintenance in wartime?” 

The backbone of line maintenance 
comprises men like I'nited's "Hank” 
Mossman, chief mechanic at Chicago 
since 1935, who has been in the business 
since 1917, when he was patching up 
Jennies at Kelly Field, Tex. JIuch of 
the system of mechanic training is 
credited to him, as well as many contri- 
butions to maintenance procedure. 

Semi-skilled men. perhaps from the 
automotive industry, are hired to start 
training as mechanics at the mainte- 
nance bases. Under crew chiefs and 
lead mechanics, these men are started in 
on some specific phase of maintenance 
work, as dictated by the need for addi- 
tional mechanics there, such as on igni- 
tion, hydraulics, or propellers. They are 
first shown their tools for the job and 
put through the routine by an instruc- 
tor mechanic. Intensive home study ex- 
plains the design and function of the 
system and parts and speeds the under- 
standing of the exacting nature of the 
work. 

These men are kept on one type of 
operation until they become proficient 
enough to do the job unsupervised, 
which takes three to four months on an 
average. After this they are moved on 
to the next sub-division and the process 
is repeated until the whole plane has 
been covered. 


Something new in United’s organiza- 
tion — and for that matter in the indus- 
try generally — are the “job specialists.” 
They arc what the name implies; spe- 
cialists who are thoroughly acquainted 
with certain parts of the airplane, and 
who will work only on these parts. 
These men will he assigned, according 
to their training, to the airplane's land- 
ing gear, engines and accessories, elec- 
trical system, propellers, or the plane 
itself. 

Training is being given for four weeks 
to five groups of five men each at the 
major service stations. One man will lie 
taken from each group to make up 
teams, which will work together under 
supervision ol experienced mechanics. 

F. A. Page, superintendent ol main- 
tenance for United, expresses the opin- 
ion that the job specialist is here to stay. 
He foresees increasing need for this type 
of worker as more and larger airplanes 
come along, since for general men to 
cover all the complexities of a large 
plane would require years of experience 
for which there is no time. By means of 
specialist teams, five or six men can 
each become expert on one specific sub- 
ject in a relatively short time. These 
men, under the lead ol one mechanic of 
longer experience, can efficiently handle 
line maintenance work on large ships. 

Thus the lessons learned in this war 
period can be turned to good advantage 
in servicing the even larger planes to 


A o oral uvu .Xorsfinan Serves AAF 
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Wing spars and ribs are wood, fabric 
covered, and equipped with balanced, 
slotted-typc flaps and ailerons. A 
unique inter-connecting mechanism 
makes both ailerons drop with the flaps 
through the first 15 deg. of flap deflec- 
tion. Flaps themselves can be lowered 
40 deg. without further dropping of 
the ailerons. In all positions, however, 
full differential aileron control is main- 
tained. Wings are externally braced 
with steel tube struts of streamlined 
section. 

Fuselage Construction 

The fuselage, of welded tube construc- 
tion, is fabric covered, except for the 
cockpit section, where aluminum sheet 
is used, and the belly of the fuselage, 
which is plywood covered as far back os 
the aft end of the cabin. Control sur- 
faces are all fabric covered. 

Two side-by-side pilots’ seats arc pro- 
vided, with swing-over type dual con- 
trols. The cabin is equipped until six 
quickly removable seats. The original 
commercial version had eight seats, so 
the military version has considerably 


greater space for cargo even though pas- 
sengers may be carried. Passengers’ 
entrance at rear of the cabin is through 
a door at the left side, attached to a 
triangular panel which can be removed 
complete with the door to provide a 
Inrgc opening for cargo loading. A 
panel ot the same size, readily detach- 
able by draw bolts, is also provided on 
the right side of the cabin. A baggage 
compartment, with outside door, is set 
just aft ol the cabin beneath the radio 
platform. 

One of the principal modifications for 
USAAF use is installation of additional 
fuel tanks in place of the baggage com- 
partment previously located in the fuse- 
lage belly below the cabin floor. Total 
fuel capacity, in wing, belly, and a 
reserve tank in the fuselage, gives the 
UC-64 a cruising range of approxi- 
mately 1,200 mi. 

Landing gear is of fixed cantilever 
type of exceptionally rugged construc- 
tion which, in addition to operating on 
skis, permits use of the plane on very 
rough ground, such as that found in 
battle areas most of the time. 
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Flight Testing is a Mound llusiness 

( Continued from page 149) 


crew members at frequent intervals to 
check on physical condition. 

During normal high altitude flight 
testing, a ten man crew is used on each 
Flging Fortress. In the cockpit are pilot 
and co-pilot, the former being responsi- 
ble for the safety of the crew and the 
airplane and of maneuvering the air- 
plane in accordance with the plan of 
test. The co-pilot assists the pilot in his 
duties and shares the responsibilities. 
Just aft of the co-pilot the flight engi- 
neer in charge is stationed. This man is 


responsible for the coordination of the 
activities of the rest of the crew, at 
various stations throughout the airplane, 
and for making sure that all informa- 
tion called for in the plan of test is 
gathered. If, for some reason, this 
cannot be accomplished, due to physical 
limitations of the airplane or crew, the 
flight engineer in charge is the man who 
makes the decision for deviations from 
the original plan of flight in consulta- 
tion with the pilots. 

Normally the nose or bombardier’s 


Compartment of the Flying Fortress is 
given over to a potentiometer station 
where an operator and a recorder are 
located. The radio compartment of the 
ship is occupied by a radio operator 
who maintains communication with the 
Boeing radio station, and also by either 
a flowmeter operator and recorder, or a 
potentiometer operator and recorder. 
The aft portion of the aircraft, which 
normally is occupied by the waist gun- 
ners and the hall turret, contains a 
manometer station on test airplanes and 
is manned by a manometer operator and 
recorder. These crew locations can be 
varied, as tests demand, to accommo- 
date photo recorders or special test in- 
strumentation and operators and re- 
corders. 

Data on flights are obtained both 
manually and photographically. At 
Boeing, it is felt that there is a definite 
place for manually recorded data. In 
the instance of the flight engineer in 
charge, there is a complete log of the 
flight ns well as the recording of the 
pilot’s instruments. In the case of other 
stations, there is the necessity of know- 
ing how any previously untried equip- 
ment is functioning at all times. 

This is particularly important in high 
altitude testing inasmuch as most of 
this equipment is designed at normal 
atmospheric pressure and is untried in 
the extremely low temperatures and low 
pressures of the stratosphere. By 
manually recording the data, it is pos- 
sible for the recorder to notify the cock- 
pit at any time during the flight if a 
particular test item is not functioning 
properly. The pilot may then decide 
if the unusual operation will affect the 
safety of the crew or the airplane. 

On the ground, following a flight, 
the manually recorded data arc immedi- 
ately available at flight conferences, and 
is usually suflicient for determining the 
necessity of subsequent test plans of the 
same equipment. Manually recorded 
data also preclude the possibility of 
faulty recording equipment completely 
or partially failing to obtain the re- 
quired data. It provides a donble check 
on all flight test data, which is of para- 
mount importance in stratosphere test- 
ing of large four-engine aircraft. The 
expense of sending a large four-engine 
aircraft such as the B-17 into the 
stratosphere is so great that the addi- 
tional expense of a complete crew is 
justified in assuring that the necessary 
data will be available. 

As outlined in Part I of this series 
(Apr. Aviation) items to be tested are 
submitted to the flight test unit, where 
they arc given a test number and 
assigned a priority which determines 
the importance of the test and aids in 
assigning this item to a test plane. Sev- 
eral such items are grouped together to 
be tested on a single airplane on a 
single flight. It is not infrequent that 
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IN HIS HANDS . . . 


a 


In factories where planes are built, and on airfields 
where planes are serviced, Williams’ Tools do war- 
work of supreme importance. For they are partners 
with both the workers and men-in-uniform. Men 
who hold in their skilled hands 
the destiny of both plane and crew. 

These men rank first among our 
customers today. Remember, then, 


crenfs destiny 

should you find it difficult to secure new Williams’ 
Tools, that those you have now will last for years. 
Used wisely and carefully, they will handle many 
jobs in addition to those for which they were origi- 
nally purchased. We will gladly 
send you helpful booklet entitled 
"How to Select and Use Wrenches” 
J. H.’ Williams & Co., Buffalo, N.Y. 



DROP-FORGINGS & DROP-FORGED TOOLS 


2(1 or more items are tested on such a 
single flight. This reduces to an abso- 
lute minimum the expense of testing 
each item. A typical flight might in- 
clude testing of the following items: 

1. A new or different type of pro- 
peller which might he designed to give 
better performance in the stratosphere, 
or might be equipped with heating or 
de-icing deviees to reduce icing condi- 
tions at altitude. In the instance of a 
drat test of such an item, one or two 
engines would be equipped with such 
propellers. If the first tests of such 
items proved satisfactory and further 
testing were required, all engines might 
be equipped with them. 

2. A new type cowl flap designed to 
provide better engine cooling in the 
stratosphere might be another test item. 
In the instance of the first such test, 
probably one engine would be so 
equipped: in subsequent tests, if the first 
merited more investigation, additional 

3. Another item might be a new 
type buzzer signal to attract attention 
of crew members during an emergency 
in. the stratosphere. Here, testing would 
involve radio interference and audi- 
bility. 

4. A new type bearing in a turbo 
supercharger might he still another item. 

On the ground, after the Fining 
Fortress had been thoroughly warmed 
up. the pilot would check the best ad- 
justment for the operation of new type 
cowl flaps and cheek the time neces- 
sary for them to open and close. 

After take-off, the plane would make 
a rated power climb to 30.000 or 35,000 
ft . During the climb, the various test 
engineers of the crew would record data 
on the temperatures of the cylinder 
head and cylinder bases of the engine 
equipped with new cowl flaps and on 
an engine equipped with the standard 
equipment, thus getting a check on the 
efficiency of the operation of the new 
type at all times during the flight. The 
manometer operators would record the 
air pressures around the new type 
cowling and on a standard cowling. 
The performance of the engines 
equipped with new type propellers 
would be carefully noted, and the turbo- 
supereliargcr tachometers would indicate 
the performance of the turbos. A poten- 
tiometer reading would indicate the 
temperatures of the new turbo bearing. 
Photo recorders would gather other in- 
formation. including a complete record 
of standard operating condition. 

At the desired altitude, level runs 
would be made at varying engine power 
settings, during which time all operators 
and recorders would take data and make 
notes. The power conditions probably 
would include six or more variations 
from 2,500 rpm., with maximum mani- 
fold pressure down to 1,200 rpm. Car- 


An Important Message to 


Technical Men 


The war has carried the manufacturing 
age to a new peak! Production demands 
have created technical problems the like 
of which the world has never seen be- 
fore! The services of engineers are at a 
premium. Especially the services of one 
particular class — executive engineers — 
engineers with business training; engineers 
who can "run the show." 

In these critical times, the nation needs 
engineers of executive ability now, today 
— not five, or ten years from now! The 
shortage of such men is acute — even 
more acute than that of skilled produc- 
tion workers. And company heads, aware 
of this situation, are offering high rewards 
to engineers who have the necessary 
training in industrial management. 

Golden Opportunity 
for Engineers 

In this new era, the engineer with 
vision and foresight has a golden oppor- 
tunity. He will realize that out of today's 
tremendous production battles will 
emerge technical men who not only will 
play a major role in winning the war, 
but who also will he firmly entrenched in 
key executive positions when peace comes. 

However, before the engineer can take 
over executive responsibilities, he must 
acquire knowledge of the other divisions 
of business — of marketing, accounting 
and finance. He has of necessity a vast 
amount of technical training and expe- 
rience. But in order to grasp the oppor- 
tunities that present themselves today — 
to assume leadership on the production 
front — he must also have an understand- 
ing of practical business principles and 
methods. 

The Alexander Hamilton Institute's in- 
tensive executive training can give you 
this essential business training to sup- 
plement your technical skill. 



134,000 men on the operating side of 
business have enrolled for this training. 
More than 37,500 are technical men — 
engineers, chemists, metallurgists — many 
of whom are today heads of our huge 
war industries. 

This training appeals to engineers be- 
cause it gives them access to the thinking 
and experience of the country's great 
business minds. It is especially valuable 
to such men because it is basic, not spe- 
cialized — broad in scope, providing a 
thorough groundwork in the fundamen- 
tals underlying all business. It covers the 
principles that every top executive must 
understand. It applies to all types of in- 
dustrial organizations, because all types 
of organizations are based on these same 
fundamentals. 


Business and Industrial 
Leaders Contribute 

The Institute's training plan has the en- 
dorsement of leading industrialists and 
business men. And it is only because 
these high-ranking executives recognize 
its value and give their cooperation that 
such a plan is possible. Among those 
who contribute to the Course are such 
men as Frederick W. Pickard, Vice 
President and Director, E. I. DuPont de 
Nemours & Co.; Thomas J. Watson, 
President, International Business Ma- 
chines Corp.; James D. Mooney, Presi- 
dent, General Motors Overseas Corp.; 
Clifton Slusser, V ice President, Goodyear 
Tire and Rubber Co. and Colby M. 
Chester, Chairman of the Board, General 
Foods Corp. 

Send for 

“FORGING AHEAD IN BUSINESS" 

The facts about the Institute's plan and 
what it can do for you are printed in the 
64-page book, "Forging Ahead in Busi- 
ness”. This book in its own right is well 
worth your reading. It might almost be 
called a handbook of business training. 
It is a book you will be glad to have in 
your library, and it will be sent to you 
without cost. Simply fill in and mail the 
attached coupon today . 


Alexander Hamilton Institute, 

Dept. 35, 73 West 23rd Street. New York. N. Y 
In Canada. 54 Wellington St.. West. Toronto Ont. 
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burator mixtures would vary from auto 
rich to auto leau. 

With the conclusion of this phase of 
the test, the plane would climb another 
5,000 ft. or so and repeat the test, with 
the test engineers reading and recording 
data throughout the various phases of 
the test. Sometime during the test the 
lesser important items, such as the 
buzzer signal would be tested. Those 
persons hearing it would signify that 
faet; radio operators would check for 
radio interference. It would not be at 
all unlikely that the buzzer signal test 
would be made during each of the con- 
ditions, to determine the exact condi- 
tions under which it could be heard. 

Also during the stratosphere run. the 
cowl flaps would be opened and closed, 
to note the difference in engine opera- 
tions of the new type cowling. The per- 
formance of tile specially equipped en- 
gines would be carefully noted through- 
out the flight, and upon the conclusion 
of the high altitude runs, one of these 
engines might be feathered for a descent 
to 30,000 ft. Here, the Flying Fortress 
would level off and the prop would be 
unfeathered. The time interval involved 
in unfeathering and starting the engine 
would be noted and recorded. After 
the engine had been carefully warmed 
up, the plane would continue its down- 
ward course and land. 

Immediately following the flight, the 
entire erew gathers in the flight con- 
ference room, where members discuss 
the flight and the various tests per- 
formed and also draw preliminary con- 
clusions resulting from the tests. A re- 
porter stenotypes the conversations 
verbatim and publishes the record at the 
earliest possible time (usually the after- 
noon of the next day). 

Meanwhile, the flight engineer in 
charge dictates a report of the test, and 
a rough draft is rushed out and is cor- 
rected before this man leaves for the 
day. The copy is then mimeographed 
and distributed as early as possible on 
the following morning to all persons 
involved in the results of the tests. 

At the same time, all the manually 
recorded data are turned over to the 
flight test analysis group. The film from 
the photo-recorders is rushed to a flight 
test dark room, developed and pro- 
jected, and the enlargements sent to the 
flight test analysis group, which breaks 
down the combined manually recorded 
and photo recorded information into a 
complete result of the test. 

All of this information is then mimeo- 
graphed and distributed to all parties 
concerned with the test, and one copy is 
bound in book form to become a perma- 
nent record of the results of the Boeing 
flight test department. 

The entire procedure for the execu- 
tion of test flying at Boeing has been 
designed to complete each flight in the 
safest and most efficient manner. 


Nothing that would contribute to obtain- 
ing the most complete and best informa- 
tion in the shortest possible time has 
been omitted. Safety precautions are 
never sacrificed. Because of its organiza- 
tion, the flight test department performs 
its work without conflict and with 


wholehearted cooperation from all par- 
ties involved. 

A flight test department operates 
very much like a well trained athletic 
team. Both require complete teamwork, 
without this coordination the final result 
cannot he satisfactory. 


Hawker Typ/ntan “Unwrapped” 

(Continued from page 241) 


and oil radiators. Air flow through the 
radiators is controlled by a mechanically- 
operated flap. 

This large cowl makes the plane 

Focke-Wulf 190. This similarity is so 
dose, in fact, that distinguishing mark- 
ings are painted on the underside of 
the wings. 

The pilot’s cockpit also resembles that 
of the Focke-Wulf 190, though it is 
shorter and of the fixed type. Unlike 
normal British practice, pilot’s entry to 
the cockpit is through a wide door in 
the fuselage side. This type has been 
found to give easier entry and exit than 
the sliding tops of the Spitfire and Hur- 

The Typhoon is a low-wing all-metal 
monoplane of stressed skin construction 
with an Aldad-covered monoeoqne fuse- 
lage. It beare some resemblance to its 
predecessor, the Hawker Hurricane, ex- 
cept that the side view does not have 
the familiar “broken back • characteris- 
tic. Wing is of normal Hawker con- 
struction but has negative dihedral out 
to the landing gear hinge point. This 
negative dihedral is not, however, as 
pronounced as that on the American- 
built Vought F4U Corsair. The mono- 
spar, of exceptionally rugged construc- 
tion, is built of extruded aluminum mem- 
bers with riveted fish plates and cross 
plates. 

Test flights revealed the necessity for 
unusual care in the flush riveting of 
skin surfaces, since a few ill-fitting 


rivets or small lumps in skin panels 
caused great variations in maximum 
speeds. It was also found that normal 
camouflage paint bad too high a drag 
factor, but research developed a new 
external finish which is said to be en- 
tirely satisfactory. 

The Dowty-designcd binding gear 
greatly resembles that on the Focke- 
Wulf 190, having an exceptionally wide 

"up” position. 

Armament is disclosed as consisting 
of four 20-iiliu. Hispano cannon, or 

no heavier than that of the latest Bur- 

Typhoons will mount cither more guns 
or heavier caliber weapons. Fact that 
this newest plane carries the same ar- 
mament ns the Hurricane indicates that 
speed is figured ns one of the most im- 
portant of its weapons. 

port operations and as an interceptor 
against bomb-carrying Focke-Wulf 
190’s on their recent sporadic raids 
over Britain’s south coast. The Ty- 
phoon is reported to have a greater 
rate of climb than even the latest Spit- 
lire but, due to its greater weight, its 
maneuverability is not quite equal to 
the "Spits", especially at altitudes. De- 
spite its great speed, however, it is 
reported to be light on the controls and 
to respond very quickly. 


For ACCURACY 

IN TRANSFER OF TEMPLATE HOLE LOCATIONS 

new tool! “Tru-puncH” 


All parts replaceable 

Interchangeable tips tor #30. 5/32. 3/16. >A. S/1S. 

Tru-puncH Co.jfz^^i 



• NEW JERSEY | 


SAVE OIL 

YM pays for itself in 3 to 12 months! 



YOUNGSTOWN MILLER COMPANY 


SANDUSKY, OHIO 
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UNION AIR JUNCTION BOXES 
and ALUMINUM CONDUIT FITTINGS 


P RECIOUS hours have 
been saved on the pro- 
duction lines here at home 
and in service depots at the 
battlefronts, by Unionair’s 

boxes and covers to a de- 
gree of uniformity that 
makes one and all abso- 
lutely interchangeable. The 
solution rests in the fact 
that Unionair drill jigs, with 
which holes are drilled 
and tapped in both boxes 

checked by its own extensive 
and completely equipped tool 
room, to prevent the slightest 
variation in position of screw 


holes. This is characteristic 
of the engineering skill with 
which Unionair endows all 
the aircraft products it manu- 


creuse as it approaches the flash line. 

Decreased section of side wall helps 
in the molding operation since the ma- 
terial becomes denser and more tightly 
conflned as the raw material progresses. 
As the material flows up the side wall, 
the decreased thickness gives a wedging 
action which assists molding pressure. 
Proper side wall taper aids in easy 
release of the part after molding. 


As in casting design, fillets are advan- 
tageous in aiding flow, particularly of 
the thermosetting materials. They over- 
come structural weaknesses caused by 
stress concentration in sharp corners. 
Generous use of fillets will also serve 
to simplify the mold construction and 
will consequently reduce mold cost. As 
a further corollary, they strengthen the 
mold. Usual fillet radius is A in. 

Rules governing fillets are more or 
less similar to regular engineering prac- 
tice as exemplified in metal, sand, or die- 
casting. They are relatively easy to 
produce in the mold with milling cutters. 

Where materials are sluggish in flow, 
or where deep moldings are involved, the 
use of generous fillets is highly recom- 
mended. There is one exception to these 
recommendations. Fillets should not be 
used at the parting line of the molded 
part. These corners should be squared 
off so that finishing is simplified and so 
flash or fins can be removed readily by 
grinding or sanding. 

Iuserts take into account such factors 
as: (1) required mechanical strength of 
insert in the plastic part; (2) tolerance 
on position of insert; (3) tolerance on 
threads in insert; (4) tolerance on 
length of projecting portion of insert; 
(5) required electrical characteristics of 
insert in the plastic part; (6) molding 
material to lie used; (7) method of 
molding to be used; (8) position of in- 
sert in plastic part with relation to 
manner of molding; (9) position of in- 
sert in plastic part with relation to flow 
of material in molding; (10) amount 
of molded plastic around insert; (11) 
general size and shape of working por- 
tion of insert; (12) material of which 
insert is made; (13) methods of manu- 
facturing insert; (14) operations to be 
performed on insert after molding; (15) 
effect of insert on scrap loss during 
molding or assembly. 

Rod inserts must be used with com- 
paratively soft or free-flowing molding 
materials. Their use is restricted to in- 
jection molded or transfer molded arti- 
cles or very favorable designs in com- 
pression molded articles. Very little 
side flow of material under pressure 
can be permitted, for the inserts will 
bend readily or even shear off. 

There is no general rule about length 
of insert imbedded in the plastic since 
this will depend upon the pull which the 


insert must stand, the molding material 
used, the insert material used, and the 
flow of material against the insert. In 
undercutting inserts, the undercut should 
be quite shallow and preferably in the 
knurled section. Imbedded shoulders 
will provide anchoring against axial 

Where the projecting length of insert 
is important, or where the surface must 
be kept free from scoring or flash, a 
shouldered insert should be used. This 
should be chamfered (as should all in- 
serts) and may be undercut if desired. 

Iuserts with female threads should 
preferably extend above the molding 
surface. This is desirable, of course, as 
it helps support the insert in position 
at the same time that it prevents ma- 
terial flowing into the threads. 

While many punched, stamped, or 
formed inserts are used, there is usually 
difficulty in holding them to proper size 
to fit the mold. Flat-head or oval-head 
screws ean often be satisfactorily used. 
But round-head screws are not very 
satisfactory, since pressure on the head 
shortens the lead of the thread and 
molded material gets in the threads, 
necessitating a cleaning operation. 
Avoid square or sharp corner inserts, 
for material will crack on shrinking. 
For spun-over inserts, eyelets ean some- 
times be used, although rivets or screw 
machine inserts are to be preferred. 


Threads may be molded in the part— 
on an axis parallel to the mold stroke. 
Molded threads can be unscrewed from 
the steel cavity, or separate thread plugs 
may be used. With plugs, the complete 
molding is removed and the plug nn- 
serewed while the molding production 
continues on the next piece. 

On parts of undercut design where 
it is impractical to unscrew the maided 
piece from the mold, the parting can 
be made along the thread center-line 
and a sizing-die run over the thread to 
remove flash. 

Threads should be started at least Js 
in. from the end of the face perpendicu- 
lar to the axis of the thread. This will 
result in a stronger molding and will 
eliminate the possibility of a feather 
edge on the molded part. No more 
than 32 threads per inch should be speci- 
fied. In small diameter holes (ft in. 
and less) which arc to he tapped, the 
designer should provide a slight coun- 
tersink in the molded piece. This will 
permit easy entrance and withdrawal of 
the tap and prevent cracking at the 
edges of the tapped hole. 

Fastening 

Various fastening methods (see Fig. 
2) are available to the engineer using 
plastic in his designs: Inserts, tapped 
holes and standard screws, cored holes 



VIRTUALLY HANDED TO YOU 


YOU CAN GET DEFINITE PROOF of how these Metalite Cloth 
“gadgets” will speed up, improve and cut costs on bothersome metal 
sanding jobs. Just call us up ; we’ll get on the job promptly. 

The more difficult and time wasting your operations are now, the more 
these little ingenious devices, used on your own portable or flexible 
shaft tools, will astonish you with the ease and speed with which they 
zip through them. 

They are absolutely revolutionary in the way they remove burrs and 
tool marks along edges and from concave areas; polish channels and 
fillets and into corners, clean up sidewalls and bottoms of dead-end 
holes. Their resiliency insures a beautiful finish following up Mounted 
Points and Wheels. These are mere hints at their versatility. 


From among the hundreds of shapes, sizes and grits we’ll be glad to 
demonstrate personally on those very jobs that up to now may have 
held up the line. Just phone us. 



Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia. St. Louis, San Francisco. Tacoma 


booklet, "Blue Print for Faster, Better Produc- 
tion"? It shows all the “gadgets” in use and lists 
their prices. Copies for all your departments will 
be sent upon request. 

This offer good only in U. S. A. 


BEHR-MANNING • TROY,N.Y. 
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producing Battery Chargers, Power Supply Units and other 
Special Equipment powered by I. T. & T. Selenium Rectifiers 



Now -if you are a manufacturer of electrical equipment for military use 
-we offer you a complete design and manufacturing service, producing 
Selenium Rectifier power supply units for use with your equipment. 

And. if your production lines require D.C power, we can design Selenium 
Rectifiers for any power range. Units available with either the widely used 
standard assembly or the new special assembly, coated for protection against 
marine and other high humidity services. 

All equipment powered by long-life, trouble-free I. T. & T. Selenium Recti- 
fiers - accepted as standard by the electrical industry. 

Consulting Engineering Service available. For descriptive bulletins address 
Department D. 

SELENIUM RECTIFIER DIVISION 

Federal Telephone and Radio Corporation 
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and self-tapping screws, through holes 
and rivets or eyelets, rivets, drilled 
holes and self-tapping screws, speed 
nnts, and integral lugs. m 
Selection of the method to be used 
will depend on many factors, including 
the type of plastic material, design of 
the part, assembly considerations, serv- 
ice expected, and relative cost. 

Where cored holes are used, the de- 
signer will do well to follow the size 
limitations recommended in Fig. 2. 
Proper location of holes to flow of ma- 
terial during molding is important. 
With thermosetting materials, stand- 
ard tnbnlar rivets can be molded in the 
plastic part and then spun-over to 
fasten the plastic part to metal sections. 
In one electrical application this type 
of connection for a contact aim is used. 
Some trouble was experienced with 
looseness and poor electrical qualities 
in the point. This was remedied by 
soldering after spinning over the rivet. 


With thermoplastic materials, it is 
possible to mold an integral lug on the 
plastic part. After the lug is placed 
through a drilled hole in the metal 
section to which the plastic part is at- 
tached, the tip of tile lug is heated 
and flowed over to form a head. Hinges 
enn he “formed-ovn " wire hinge pins 
by the application of heat and pressure. 
In one design using acetate hityrate, the 
handle of a wire stitcher is attached lo 
the metal slide by "forming over" with 
heat. With cellulose acetate hityrate. 
pins can be driven directly into, or 
through, the plastic because of the ma- 
terial’s toughness. 

Speed nuts' show certain advantages 
in assembling plasties. These patented 
devices arc snapped over hubs or busses 
provided on the molded part. The speed 
nut maintains spring tension on the 
parts and “bites” deeply into the plas- 
tic, thus reducing the possibility of the 
joint loosening under vibration. 


Hooks 

( Continued from page 313) 


University, of the engineering and econ- 
omic principles of moving all manner 
of materials. There are detailed analyses 
of costs and performances of cranes, 
conveyors, trucks, tractors, and trailers. 
The information presented is applicable, 
by theory if not specific example, to 
aircraft industry operations. 

X-RAYS IX RESEARCH AND INDUSTRY, 
by II. Hirst. Chemical Publishing Co., 
Brooklyn. 129 pages, illustrations, index. 

$2.50 

Rewritten from lectures delivered be- 
fore the Melbourne University Metallur- 
gical Society, this book, says its author, 
is intended “to indicate the types of 
problems in industry and in research — in 
particular those problems coming within 


the field of physical metallurgy — for 
which the application of X-ray methods 
offers a solution.” In compact style, and 
with various illustrations, calculations, 
and graphs, he takes up the production 
and properties of radiation, structure of 
crystals, methods of crystallographic ex- 
amination, and industrial applications of 
radiography. 

AEROPLANES AND HOW THEY FLY. 

Longmans, Green and Co.. Note York. 

44 pages, diagrams, paper bound, 40e. 

Designed as an introduction lo the 
theory of aeronautics. Ibis pamphlet 
provides non-teehnical explanations of 
how balloons and planes get off the 
ground and how they arc kept in and 
controlled m the air. 


North American Haw Novel Design 

( Continued from page 237) 


the entire enclosure may he jettisoned 
as a unit for emergency egress of the 
pilot. 

The fuselage is divided into three sec- 
tions: engine, main, and tail, all of 
which are attached by bolts. At the 
cockpit, or main section, the fuselage 
construction consists of two beams. The 
structure comprises four longerons, two 
on each side of the cockpit forming the 
beam caps and the skin forming the 
vvehs, reinforced by vertical frames. 
Aft of the cockpit, the longerons extend 
into semi-monocoque structure rein- 
forced hv vertical frames. 

The ethylene glycol engine coolant 


and oil radiators arc set in the bottom 
of the fuselage, aft of the cockpit, 
enclosed in a duet with an adjustable 
air scoop. On initial flight Jests the 
engine overhealed, and wind tunnel 
tesls showed that the disturbed bound- 
aries of air under the wing and fuselage 
prevented a clean (low of air through 
the scoop. Lowering the enlranee lip 
of the scoop approximately 1 in. from 
the fuselage bottom cured the trouble 
without affecting performance. 

Empennage is a lull cantilever struc- 
ture with semi-monocoque fin and 
stabilizer. The full eantilever, metal- 
covcred horizontal stabilizer consists of 



When light strikes a dark floor, most u f 
it is absorbed. It is wasted. When light 
strikes a light-colored concrete floor 
made with white cement, much of it is 
reflected. The light is salvaged. It is 
used over and over again. Tests by 
General Electric in the Consolidated 
Aircraft plant at Fort Worth show that 
the white-cement floor compared with 
the gray-cementfloorin the same plant— 

Light-colored concrete floors made with 
Atlas White Portland cement help bring 
the production-speeding advantages of 
better light. For the complete story, 
write today for your copy of the new 
24-page book, "Light from 
Floors.” Universal Atlas 
CementCompany (United 
, - ' States Steel Corporation 

\ subsidiary), Chrysler 
0^00^0 Building, New York City. 
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How do you intend to fabricate that 
steel you've ordered? Your answer may 
conserve tons of critical alloys... save 
you trouble in the bargain. This recent 
Frasse case history will testify: 

The contractor had just ordered 2‘A 
tons of high sulphur, free-machining 
stainless bars. Frasse, following its usual 
practice, made a routine check on thcend 
use. Working on subcontract, purchasor 
was unable to give details — added that 
machincability was his only concern. 

Frasse insisted. Purchasor contacted 
his prime contractor . . . learned that the 
steel was used for aircraft cable ter- 
minals. Familiar with this application, 
Frasse knew the parts would be swedged 
— warned that high sulphur stainless 
would crack in the operation. 

Instead, Frasse recommended seleni- 
um free-machining, rather than a high 



sulphur stainless. The suggestion was 
accepted — with this subsequent com- 
ment by the customer: "Frasse fore- 
sight and knowledge saved us from 
machining critical alloys which would 
have been a total loss." 

Here is conservation by the ton. 
Why not keep your steel source fully 
informed on your fabricating opera- 
tions? Combined with his steel "know 
how", your data will eliminate expen- 
sive rejects. ..conserve critical material 
. . . help America do the job. Peter A. 
Frasse and Co., he.. Grand Street at Sixth 
Avenue. New York. N. Y. (Walker 5-2200) 
. 3911 Wissahickou Avenue, Philadelphia, 
Pa. (Radcliff 7100 Park 5541) - 50 
Exchange Street, Buffalo, N. Y. 
(Washington 2000) • Jersey City, New 
Jersey • Hartford, Connecticut . Rochester, 
N.Y. . Syracuse, N. Y. 


Mechanical and 
Aircraft STEELS 


two spars, aluminum alloy ribs, and 
extruded stringers, and it is built as one 
unit with detachable tips. Elevators are 
of fabric covered aluminum alloy con- 
struction^ consisting of a front spar, 
short intercoastal rear spar, flanged ribs, 
and metal leading and trailing edge sec- 
tions. Both elevators — which are inter- 
changeable — are statically balanced and 
fitted with trim tabs controllable from 
the cockpit. 

Vertical stabilizer is a full cantilever, 
scmi-monocoque structure comprised of 
forward and rear spar, flanged ribs, and 
extruded stringers. 

Structure of the fabric covered, 
dynamically balanced rudder is similar 
to the elevators. This unit also is 
equipped with trim tab controllable 
from the cockpit. 

Power plant is one Allison V-1710- 
F3R liquid cooled engine equipped with 
ramming type air intake for altitude 
operation, swinging a three blade Cur- 
tiss electric constant speed propeller of 
10 ft. 9 in. din. The close-fitting cowl- 
ing around the power plant consists of 
a forward ring and seven detachable 
panels for maximum accessibility. 

To speed engine installation and re- 
moval and also to provide ease of 
access, light weight, and simplicity of 
construction, an original structural 
aluminum mount was designed to re- 
place the conventional welded steel type. 

To eliminate the chance of engine fail- 
ure because of long lines from the oil 
tank to the engine, the tank was located 
just above the engine ahead of the fire- 
wall. Oil pressure at any attitude of 
flight was assumed through a swivel 
unit arranged to be under oil at all 
times, so the liquid would feed in a 
vertical climb even though the tank was 
only one-quarter full. 

In the original design, the carburetor 
air intake was set over the engine, with 
the opening well back from the pro- 
peller. On flight tests, however, the 
engine cut out under certain high speed 
conditions and instruments indicated a 
peculiar pulsation effect in the air scoop. 
Further flight and wind tunnel tests in- 
dicated a repetition of the old boundary- 
layer air trouble and revealed that an 
air “beat” from the propeller was being 
transmitted through the intake to the 
carburetor. To overcome the first con- 
dition, the seoop was raised slightly. 
The second trouble was eliminated by 
lengthening the scoop to a point just 
behind the propeller where air was 
picked up before the pulsation had been 
set up. 

All three units of the hydraulically 
operated landing gear are fully re- 
tractable, with the main units being 
fitted with hydraulic brakes. Wheel 
wells are covered by hydraulically 
operated fairing to eliminate drag when 
the gear is in down position. The tail 
wheel, steerable within the range of rud- 


SEAMLESS MECHANICAL AND AIRCRAFT TUBING • COLD FINISHED BARS 
ALLOY STEELS • AIRCRAFT STEELS • STAINLESS STEELS AND TUBING 
DRILL ROD ■ COLD ROLLED STRIP AND SHEETS • WELDED STEEL TUBING 


362 


AVIATION, June, 1943 


der pedal travel can swivel 360 deg. 

The tail wheel also employs a simple 
surging orifice replacing the normal 
metering pin to regulate the amount of 
oil flowing from one strut cylinder to 
the other under landing impact. Its 
development was brought about during 


design, when it was found the originally 
scheduled unit could not be delivered on 
time by the manufacturer. NAA engi- 
neers designed and built the type now 
used, then turned the drawings over to 
the original producer. (Also see pages 
147, 183, and 255 of Feb. Aviation.) 


Review of Paleni* 

( Continued from page 198) 

Aircraft Heater burns airplane engine Aircraft Structure 

mechanical atomizing device which de- 

whicli air is also supplied. Separation of 
gasoline from lead is avoided. — 2,314,089, 
filed Nov. 15, ’40, issued Mar. 16, ’43, 

F. 0. Hess and J. W. Townsend, assignors 
to the Selas Co. 

Airscrew relates to counter-rotating co- 
axial type. Shaft of rear airscrew is pro- 
vided with a radial flange, and its huh 
is secured to and driven by this flange. 


igh hub.— 2,314,130, filed 
sued Mar. 16, ’43, L. 
to Rotol Airscrews, Ltd. 


—2,313,411, filed Aug. 2, ’4C 
it, '43, M. VVatter, assignor 
Budd Mfg. Co. 

Adjustable Airplane Seat d 
ciallv for military aircraft 
seat and a mount which sup 
one side of cockpit only, t 
leg room at other side. Sea 
justed vertically and turni 
user to face in various direc 
473, filed Oct. 21, ’40, issuei 


P. O’Hari 


isignor 


Gaskell, i 


Wing Frame Assembly Fixture ii 
upon which various parts of a win) 
can be quickly clamped to euahl 

each other. Means are provided fo 
quickly clam) 


of i 




2,314,319, filed April 13, ’42, i 
16, ’43, F. M. Smith, assignor 
dated Aircraft Corp. 



is designed to be lucated 


rubber shock 
housed within fuselage and extending rear- 
ward from engine mounting to a point in 
fuselage behind usual location of pilot’s 
seat.— 2,314,546, filed Nov. 28, ’40, issued 
Mar. 23, ’43, J. D. Mnule, assignor to the 

Counter - Rotating ^ Propeller provides 

peller shafts have manually controlled 

high pitch to minimize drug and, at same 
time, to be locked against rotation. — 
2,312,624, filed Dec. 30, '39, issued Mar. 2, 
’43, F. W: Caldwell, assignor to United 
Aircraft Corp. 




CATALOG OF 

SCecfaical 

PARTS AND SUPPLIES 
FOR PLANES 

Here's the nation’s most complete and convenient 
source-book for “everything electrical” in plane 
construction materials. Includes the products of 

nectors, lighting and signaling equipment, relays, 
switches, wiring devices, etc. Ninety-six pages of 
specialized supplies for military and commercial 
planes. 

This book is only one of the time-saving fea- 
tures of Graybar’s new specialised service tor air. 
In over 80 cities, Graybar offices serve as a "one- 

quiry time and buying time. Experts on airplane 
electrification are “on call" in every aircraft center. 

GraylJaR 

IN OVER 80 PRINCIPAL CITIES 


IV Catalog No. GB-5018. 


i for admisa 




ejection of cooling air so aa to supplement 
recoil action produced by individual ex- 
haust nozzles themselves.— 2,312,399, filed 
July 6, ’39, issued Mar. 2, ’43, A. Franz, 
vested in Alien Property Custodian. 





delivery dates 

on all TURNER GAUGES 
* PLUG ★ FLUSH PIN * R'NG 
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-WANTED 

AIRPLANE MANUFACTURERS 

For FUTURE EXPORT REPRESENTATION 

• Alert American airplane manufacturers are preparing now for the export demand 
for airplanes and parts which will open up with the end of the present conflict 
As specialists in all phases of Export Representation, we are seeking a few well- 
established airplane manufacturers and parts suppliers whose production after the 
war will require overseas markets. Our company offers the multiple advantages, 
relieving the manufacturer of all the intricate details of shipping documents, 
correspondence, travel and finance. We finance all shipments, paying the manu- 
facturer in New York on domestic trade terms. Full information to interested 

Write to ROBURN AGENCIES, INC. 

11 A Warren St. New York City 


Fighters, Bombers 
Fir Home For Ite|inir 

(Continued from page 123) 


B-lT’s, B-24's, C-54's, and C-56’s. 
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tlanes flown to the depot, but 
finny — in every conceivable condition- 
rom sub-depots and air bases all ov 
he country, each control depot, sui 
is OCAD, serving its geographical arc 
.'sing simple, standard equipment, tl 
( Turn to page 367) 
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THE HOME STRETCH IS A “SCOTCHilTE 
MARKED TAXIWAY 



The addition of “SCOTCH- 
LITE" directional markers to 
r field is just an advance 
way of improving landing and 
taxiing conditions. A “SCOTCHLITE” marked 
taxiway makes the trip to the main hangar an easy 
route to follow. These markers stand out clearly and 
are visible and easily read from great distances when 
directional arrows or legends are on them. Landing 
lights from a plane played upon the markers are the 
only necessary lights required. These markers also 
aid where blinding field lights remain on. 


“SCOTCHLITE” comes in roll form and can be 
easily applied to markers without the aid of extra 
tools or heating equipment. For your convenience in 
making a fast test, we have markers already made up 
at reasonable cost. 


•‘SCOTCHLITE” markers are also used to mark 
runways for use when landing with or without field 


MINNESOTA MINING & MFG. COMPANY 
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A GLOWELD Stainless Steel Tub- 
ing and the wide range of diameter 
and wall thicknesses, suggest many 
new applications for stainless tubing. 
Accuracy to size and gauge permits 
faster fabrication, easier bending, cut- 
ting, welding, expanding and flang- 
ing. There is no detectable flash at 
the weld because GLOWELD is pro- 
duced by a closely controlled process. 

* STAINLESS TUBES 


acting control in production pro- 
cesses and by thorough inspection 
at every step in manufacture. 

Where lower cost is a factor and 
high-grade stainless steel tubes are 
required, GLOWELD offers an 
economical and satisfactory solu- 
tion to the problem . . . perhaps to 
a problem of yours. 


GLOBE STEEL 


STEEL TUBES CO., Milwaukee, / W-Ucou4i*i, 'll. S. A. 


866 


unit handles everything from small wood 
training plane propellers up to the fully 
automatic multiblade heavy bomber 
types. Its boast is that "they've never 
yet had to holler for a prop to get a 
ship back in action.” The propeller sec- 
tion has only one separate department, 
that for blade straightening. Otherwise, 
one crew follows through from tear- 
down through repair, polishing, mag- 
na fluxing, and balancing. 

The engine section represents perhaps 
the highest degree of mass production 
technique, since it must turn out one, 
two, or four engines per plane — mostly 
the latter — and they range from 65-hp. 
trainer power plants to liquid cooled in- 
line fighter and radial aircooled bomber 
types. The engine section's March 
quota, for example, was 300 engines. 
But 472 was the figure actually reached. 

Often the engines get to the section 
in quite a hurry. Recently, for instance, 
a five-man crew removed one from a 
B-17 in 38 min. Upon delivery for 
overhaul, the engines are mounted on 
movable dollies and started down one 
of the two tear-down lines (a third one 
will soon be in operation) where sepa- 
rate crews perform certain groups of 
disassembly operations. As the parts 
come off they are placed in adjacent 
bins which are moved to another group 
of workers who key-number them all. 
Some larger parts will thus have their 
own metal number tag ; smaller ones go 
in baskets carrying corresponding num- 
bers, so that each engine is maintained, 
to a large extent, as the same unit 
throughout. 

All parts then move to the cleaning 
department, where some get steam and 
soap baths, others get hand cleaning in 
different types of solutions before start- 
ing through the repair and inspection 
departments. Then, on a tight schedule, 
they move toward the two (and soon 
three) assembly lines where different 
groups of skilled mechanics, spaced in 
assembly line stations, quickly make 
complete engines of repaired and new 

These assembly lines end near a door, 
through which the engines go immedi- 
ately to the test building containing 
twelve cells which arc in operation every 
hour of the day, every day of the week. 
Perhaps the best indication of the en- 
gine section’s efficiency has been found i 
here, where many overhauled engines 
show a lower oil consumption than they 
had upon leaving their respective fac- 

To keep paee with today's global war 
conditions, the test building has what 
is claimed to be the nation’s largest man- 
made weather unit yet put in operation. 
Any or all the test cells can be changed 
from 100 deg. F to 40 deg. below in 
just 6 min., with any degree of humidity 
desired. Thus, when OCAD or any i 
other depot, sends a plane to Africa, to 1 
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"The night has a thousand Eyes" 
.... and they might all be Inter- 
national Flares and Signals light- 
ing up the skies to guide our fliers 

and sailors to safety bringing 

closer the day when they can 
enjoy the glow of Victory. 

The name "INTERNATIONAL" on 
Flares and Signals for Aviation 
and Marine use is a Hallmark of 
quality .... the same quality and 
dependability that our fighting 
forces and those of our allies 
stake their lives on. 

Expanded facilities still permit 
us to serve commercial custom- 
ers where priority ratings are 
applicable. 
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CaA ter A and WheeU are 
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Suilt-ir quality assures a 
long life of efficient Ser- 
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Alaska, or to the South Pacific, it knows 

When tlie A WOL Kid first went on 
the line, other sections got busy. too. 
One group, for instance, denuded it of 
the multitude of engine and flight in- 
struments so essential to modern fight- 
ing and long range precision bombing. 
In the quiet of a modern, air-conditioned 
shop, each member of the instrument 
section follows each job all the way 
through from disassembly to final check- 
ing of the instrument assigned him. 
Most employees in this section — largely 
men nnd._women from mral communi- 
ties — arc qualified on at least one group 
of instruments, but to maintain the ver- 
satility necessary to meet swiftly chang- 
ing schedules, many arc equipped to re- 
pair any instrument on any plane. 

The same process was employed by 
the armament section, which is one of 
the largest organizations of its kind in 
the country. Despite the fact that gnns 
are regularly taken out of planes, re- 
paired, tested, and re-installed in fi hr., 
there is no trace of slipshod work. This 
is due both to rigid inspection and to 
the fact that many employees — a large 
number of them women — have sons, 
brothers, or cousins flying the planes 
that go through OCAD. Here, again, 
is a good example of the ingenuity so 
evident in the Air Service Command — a 
bomb release check rack with which the 
vital parts can be tested before re-in- 
stallation in the plane. Conceived in 
the armament section, it was built with 
the cooperation of twelve other sections. 
The net result: More accurate work at 

When combat crews bring their planes 
to the Oklahoma City Air Depot, they 
may even leave .the parachutes, for there 

inspects ’chutes, but cheeks and ships 
new ones to the depot's twelve sub- 
depots or any battle-front in the world. 
In fact, the crews can simply walk away 
from the planes without even removing 
their “pin up girls,” for a special group 
will take earc of every extraneous item 
such as the seat cushions, life rafts, and 
oxygen bottles. These are all renovated, 
marked, and stored until the aircraft 
goes through the paint shop, reassembly, 
and out the door for delivery to the 
flight and test section. 

This section has a record enviable 
even for ASC installations — not a single 
injury to date, although its test pilots 
may be called upon to fly any or all the 
50-odd types of aircraft now in service 
with the AAF. That, of course, is in 
addition to handling all transient flights, 
which have gone well over the 1,500 per 
month mark. When the test flight crew 
finishes, the plane goes to the firing pit 
for final check of all guns and is then 
sent to the “pea patch,” a thoroughly 
restricted zone, to get its quota of am- 


for faultless welding of alumii 


30,000,000 spot welds made in 
one plant, and not a single hole 
blown due to improper surface 
conditions! With Process "K-l” 
spot weld structures may be 
cleaned and etched as complete 


assemblies. The time of immer- 
sion is short, but not critical. 
Faying surfaces or lapped joints 
are safe from corrosion. There is 
greater consistency of spot welds. 
Man-hour requirements are great- 


and its alloys 

ly reduced. Production has been 
increased as much as 100 %. 
Kelite Process "K-l” makes pos- 
sible faster production and better 
performance, kelite products, inc. 
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War Production demands maximum speed and absolute pre- 
cision. Both of these requirements are met in hundreds of war 
plants with South Bend Lathes. 

Their rigidity and wide range of spindle speeds permit tak- 
ing full advantage of the higher cutting speeds possible with 
tungsten-carbide tools. Their dependable accuracy makes it pos- 
sible to machine work with such precision that subsequent fin- 
ishing operations can often be omitted. 

South Bend Engine Lathes and Toolroom Lathes are made 
in five sizes, 9" to 16" swings. Write for a catalog and the name 
of our nearest distributor. 


Vie THESE BOOKS AND 
FILMS ON LATHE OPERATION 

South Bend training helps — books, 
sound films, wall charts, and bulletins 
on the care and operation of a lathe- 
are available for training new opera- 
tors. Write for Bulletin No. 21-C. 



South Bend Lathe Works 

LATHE BUILDERS FOR 36 YEARS SOUTH BEND. INDIANA, U.S.A. 


AVIATION, June. 


this point it is practically a new plane, 
ready for instantaneous action— and it 
is but a few hours, instead of weeks or 
months, from combat /.ones. 

Getting planes ready for this moment 
with the utmost speed is, then, Okla- 
homa City Air Depot’s main job, and 
this is typical of the other ten control 
depots. But this by no means covers all 
the activities. As a supply depot, OCAD 
is really big business, as indicated by its 
stock of more than 154,000 separate 
items now used by the Air Forces. Each 
of those parts has its own bin, its own 
number to expedite delivery. The depot 
could build complete airplanes. It also 
could equip the men to fly them, for its 
clothing department alone has everything 

heated flying suits. Its size can be 
judged from the fact that the large main 
building is one of 37 structures on the 
reservation. So vast are shipments that 
a conveyor system has been set up 
simply for stenciling of outgoing ship- 
ments — most of which are in containers 
made by the shipping section’s own box 
factory — which may range from a roll 
of safety wire to complete airplane 

These shipments go by air, by rail, 
or truck — any way to “get the stuff 
where it’s needed.” Today there arc 
daily scheduled air freight flights of the 
Air Transport Command. Within a few 
mouths, however, a new air freight 
terminal now under construction will be 
able lo handle a flight every quarter 
hour. Already, however, ATC has flown 
many thousands of tons of “hot freight” 
per month from the OCAD to fighter and 
bomber bases throughout the world. 

Doing more than its share of moving 
material at the lowest possible cost is 
the motor pool which, with but nine 
trucks that have consistently moved bet- 
ter than a million pounds a month, ap- 
pears to be one of the busiest and fastest 
growing truck lines in the country. Re- 
cently acquired equipment is running 
the total even higher although ins routes 
are not being extended. They can't, for 
the motor pool has delivered sorely 
needed supplies to both coasts. Willi 
two drivel's keeping the trucks rolling 
at least 16 hr. a day, no point in the 
United States is much more than 48 hr. 
away from the depot. The motor pool's 
return load record is unusual: careful 
planning has kept it up to almost 100 
percent. 

Then there is the reclamation section, 
doing an outstanding job of saving the 
taxpayers’ money. Suppose, for ex- 
ample, a training plane is “washed out” 
at a training base in one of the six states 
covered by the Depot. The damaged 
craft is trucked in for survey and, if 
il’s more than 75 percent irreparable, it 
is ordered dismantled. Every usable or 
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VEEP your air tool power at 
"new tool peak” ... by oiling the air that drives it ! 


NORGREN LUBRICATORS, installed direct- 
ly in the air line, inject a fog of oil into the air 
stream... lubricating every moving part. Check wear 
during use. Stop destructive corrosion when idle. 


Automotic . . . start and stop with the tool. Sight- 
feed . . . ends guesswork. Size, type, and combination 
for every requirement. For complete information 
write . . . 
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repairable piece is salvaged. After 
thorough inspection — including Magna- 
fluxing — the parts go into storage and 
are added to the Depot’s supplies. An 
unscheduled visit to the section showed 
a minimum of scrap parts perhaps 100 
lb. of machine shavings gathered from 
the repair shops, a few propeller rings 
and bearings on their way back to the 
factory for re-working, and pounds of 
safety wire which had been removed 
front engines brought in for overhaul. 

One of the most interesting depart- 
ments of the salvage section is the highly 
trained crash crew. So efficient has it. 
become that any plane from the six-state 
area, faced with a crash landing due to 
landing gear or other failure, is ordered, 
is possible, to proceed to OCADO’s 
Tinker Field to make its belly landing. 
Recently, on a Wednesday morning, this 
reporter saw a Boeing B-17 which had 
made a belly landing late the preceding 
Sunday. All skin replacements had 
been made, the ball turret restored and 
installed, the landing gear system had 
been repaired, the propellers straight- 
ened, and the engines were already be- 
ing swung into position. It meant that 
a much-needed heavy bomber got back 
into action less than a week after a 
crash landing. 

Another extremely versatile section is 
the wood mill, whose members will turn 
out anything from a section of cockpit 
flooring to bedroom furniture. The last 
isn't so remote as it sounds, for wood 
mill made all the bedroom furniture for 
“Hotel OCADO,” the rooms and dormi- 
tory located in one of the hangars to 
accommodate transient flight crews. In 
spite of its reasonable rates. Hotel 
OCADO is getting to be big business, as 
is indicated by a current expansion pro- 

Just as important as any of the 
Depot’s operating units is the plans and 
training department, for skilled workers 
mnst be schooled for OCADO’s growth. 

Although all sections and departments 
arc headed by Army officers, all em- 
ployees are civilians operating under 
Civil Service. Currently the training 
division has several thousand students, 
a number which will be increased, there 
being greater emphasis on “upgrade” 
training leading to higher ratings and 
supervisory positions. The first week 
of training is largely one of orientation, 
leading up to a meeting with the testing 
and planning board for aptitude tests 
and assignment for eleven weeks’ shop 
practice in the line of work for which 
the applicant lias been found best fitted. 
By far the greatest number of students 

to over 50, a clear indication that the 
depot's present 35 percent feminine em- 
ployees will soon exceed the 60 percent 
mark. Here, too, is round-the-cloek 
operation, since the training section tries 
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They’re on the last lap 


These machine gun bullets are boring their 
way toward a Jap Zero— about to com- 
plete a job that started several hundred 
miles back. 

Gunpowder shot them down the home 
stretch — but gasoline carried them most 
of the way. 

A fighting plane is a machine gun nest 
on wings— a flying “pillbox” that has to 
be maneuvered into position. Pilot’s skill 
and engine power do the maneuvering; 
engine power, in turn, depends largely on 
the quality of gasoline the engine can be 
designed to use. 

Long before the war, chemists and en- 
gineers of America’s petroleum industry 
matched brains for ways to make new 
and better aviation fuel. War found the 
industry ready to roll— ready to turn out 
the vast quantities of “fighting grade” 


gasoline necessary for sky supremacy. 

Into each gallon of this super-gasoline 
—and into the military gasoline for motor- 
ized land and sea weapons— goes Ethyl 
antiknock fluid. It boosfs already high 
octane ratings still higher; it packs in that 
extra punch. 

Ethyl has gone to war— on every front 
where gasoline is used. And when at last 
Ihe W’ar is won, these new and better fuels 
“with Ethyl” will help America lead the 
world again in aviation and in automotive 
transportation. 

ETHYL CORPORATION 

Chrysler Building 
New York City 
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WORTHINGTON MOWER COMPANY 

Home Office: Stroudsburg, Pa. 
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AIRFIELD 

"GRASS BLITZER" 

Keeps Airfields in Condition to '’Keep ’em 

Experts advise at least 10-15 cuttings a season (depending upon 
location and weather) are required for development of the best turf 
conditions, and this is important because thick, dense turf: 


Keeps down dust which is a cause 
of too frequent plane motor tear- 
downs and parts replacements. 


Absorbs rainfall, preventing 
muddy areas and the danger of 
serious skids. 


Flying 


Helps eliminate hazards of loose 
sfone, gravel, etc., injuring pro- 
pellers during motor revups, 
take-offs and landings. 

Helps eliminate wheel marks 
0 - which can be photographed fro 
s high as 30,000 feet. 


Airfield acreage £g$3! 


Worthington was the first to study the new problem of turf cutting on the v 
and has developed the largest capacity turf cutting apparatus for this purpose. 

A tractor pulling a 9-gang Mower cutting a swath 21.2 feet at a speed of 15 miles an hour will 
cut 35 acres per hour — a grass cutting capacity over three times greater than any. other make of 
tractor and gang mower combination now available. 


to keep pace with increasing demands. 

The civilian trainees are not the only 
students, for several thousand enlisted 
men occupy the vast military area, 
spending from a few weeks to a few 
months getting special training for en- 
gine and aircraft maintenance both at 
home and abroad. 

Although its growth has been phe- 
nomenal, the Oklahoma City Air Depot 
is no temporary, wartime operation. 
Though it may shrink some from peak 
employment, there is every indication it 
will serve a good sized Air Force for 
a long time to come. Its Tinker Field, 
with 6,000 ft. of paved runways and 
swiftly growing air freight terminal, can 
serve the cargo ships of peace as well as 
those carrying the “hot” freight of war. 
Its large repair building is a sub- 
stantial, steel-and-concrete structure, as 
are the hangars. Its supply buildings 
have been built to last. Its civilian per- 
sonnel are mostly men and women from 
neighboring areas. Air Service Com- 
mand is playing a vital role in winning 
the war; and its depots, as permanent 
sendee organizations, promise to do 
just as much in keeping the peace. 


War Conimuniqur 

Wo. 1» 

i ( ont inned from page 113 1 
destruction, and death replace their 
vision of world dominion, assures them 
that Nazi U-boat warfare is balancing 
British and American air war. Sub- 
marines are taking a million tons of 
our shipping per month with all goods 
on board, and the Germans are respons- 
ible for nearly all of it; Japan hardly 
gets a look-in. If we are doing any- 
where near that much “balancing” dam- 
age to Germany by air attack, we arc 
doing mighty well. 

Two facts confirm Goebbels’ state- 
ment as the truth. The Russians — Jo- 
seph Stalin himself and his Bed Star 
newspaper — are now praising Allied 
air damage to Germany without reser- 
vation; presumably they sec and benefit 
by the results of it. Many observers 
believe that weakness of the Luftwaffe 
is to a large extent, the result of damage 
to Nazi airplane factories. The other 
main contributor, it must be added 
quickly, is the destruction of German 
planes by Allied planes in combat. No 
small part of the credit goes to our own 
bomber and fighter crews who have been 
mowing down attacking fighters. 

When even the ground service experts 
disagree, it is useless for editors to 
comment on the problems the Allies face 
when they invade the Continent. It 
looks like a tough job which might be 
made easier by a sufficient amount of 
revolt, subversion, and sabotage from 

within. 
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But in the air the way ahead looks 
clear. Our air forces can go where they 
want" to go and do whatever a limited 
air force is capable of doing. We say 
limited because though our forces, AAF 
and RAF combined, will be big this 
summer and autumn, they will still not 
boast the scores of thousands of bomb- 
ers and fighters of which the all-air 

shall not have them, for this year, the 
L'uitcd States will produce less than 
1(10,000 planes of all types, the Eng- 
lish somewhat less. We could swarm 
the skies of Europe with planes, as the 
all-air people wish, only if we stopped 
making other kinds of war equipment. 


Allied destruction from the air in 
Europe will increase as our superiority 
increases. But we shall not be able 
to devastate Germany as effectively as 
we could have done a year or two ago. 
The Nazis are learning how to fight 
back from the ground; they are learn- 
ing how to take shelter, how to dig out, 
how to make repairs and go back to 
work — just as the British did. They 
are also thinking of themselves as a 
brave people fighting for a cause — 
plenty of them at least — and they might 
go beyond the margin of human endur- 
ance, just as the English did. 

The art of camouflage and under- 
ground construction is improving every 



Preheating 

AIRCRAFT ENGINES 
IN SEVERE COLD WEATHER 


Now is the time to consider the cold weather difficulties 
you undoubtedly will encounter next winter! 

The Herman Nelson Portable Self-Powered Heaters, origin- 
ally developed for our armed forces, were successfully used 
last winter at Army and Navy Bases everywhere. 

These portable, light-weight, sturdy, self-powered ground 
heaters are now available to commercial users who are 
engaged in war production work. Write today for complete 
information and please include a statement of your 
particular heating problem. 
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Europe cannot be hidden, but thousands 
have been buried or concealed so effect- 
ively that they can’t be found without 
help. Much help, of course, will be 
given by agents and by enemies of 
Hitler. 

4 Incidentally, if this is not the last 
war, it may still be the last opportunity 
for a demonstration of unlimited air 
war against factories, the source of all 
military effort. By next time so many 
factories and lines of communication 
may be buried or concealed that air 
forces may attack in vain, only to blow 
np geysers of dust. Even the cities 


may be dispersed so that civil popula- 
tions cannot be terrorized. World War 
HI could be a great disappointment to 
any powers hoping to sweep the world 
clean with bullets, bombs, and propel- 
ler wash. 

cannot do, at least in this war, is on 
display in the Aleutian islands where 
the Japs have landed in force, estab- 
lished habitations, and nearly com- 
pleted a couple of airfields. From these 
fields, of course, they hope to scourge 
our Alaskan shipping and naval forces 
and, perhaps, to attack the coast of 
America. They couldn’t do much to 


our ferry line from Alaska to Russia, 
it's too far North. Our air forces have 
been attacking these meager Jap in- 
stallations often a dozen times a day, 
with substantial bomb loads, but the 
airfields keep on growing, just as do 
ours in the same area. 

In the East, where Japan has com- 
pleted conquests as amazing as some 
by the Germans, since the Japs did 
much of it amphibiously, there is np 
change. There may not be any im- 
portant change for some time. The 
Nips apparently cannot over-run New 
Guinea or Australia; we are holding 
them. But they are holding us. too. 
If we knock down five of their planes 
to their one of ours, they bring up five 
more to our one. Our submarines ap- 
parently have not yet seriously hurt 
their merchant shipping. We are gain- 
ing on them strongly in naval construc- 
tion, and that will tell when the day 

MacArthur, Chennault, and the other 
commanders in the East and in Hawaii, 
are in almost unbearable positions. 
They want to attack, they have demon- 
strated that they can take the Japs but 
they haven’t got the full number of 
shooting irons, and the Allied command 
isn’t letting them have ’em. Even the 
compelling Madam Chiang Kai-Shek 
has produced no yet-apparent change 
in our policy. The weight of our arma- 

Gen. MacArthur’s confession of faith 
in aviation caused a palpitation in the 
hearts of flyers and believers all over 
the world. He said the Navy could get 
nowhere without strong air support. 
That peeved Navy Boss Knox a little 
bit, and it probably didn't make a par- 
ticular hit with Old-Sailor Roosevelt in 
the White House. Some people on the 
side lines said it wasn’t the way to get 
more airplanes in the Pacific. But Mac- 
Arthur’s influence is great, and his 
words, sticking in many minds, may yet 
fall heavily upon the Japanese. 

All the powers that want to hit Japan 
are a very long way off, except China. 
But China has unlimited manpower. If 
the Allies can implement that manpower 
with airplanes and weapons, they will 
do the Japs in. Chennault says the 
Chinese are just as good as the Amer- 
icans in air combat. Most people who 
pretend to know about the Russians say 
they, too, will jump the Japs as soon 
as the Germans are liquidated. This is 
all guesswork. But the Japs beat the 
pants off the Russians in that war 40 
yr. ago, and the experts say the Mus- 
covites never forget. Indeed, the lat- 
ter are reported to have already shown 
the Japs a thing or two in those various 
border clashes. It would make a whale 
of a difference if Stalin would merely 
declare war on Nippon and let us use 
his hack yard. 



aren't any blind spots 
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The old compromise with efficiency to avoid 
blind or inaccessible spots in airframe structures 
has been eliminated by the Cherry Blind Rivet. 

This mechanical blind rivet has proved itself in thou- 
sands of aircraft and due to its high shear and fatigue 
values is opening new doors for the engineer. He can now 
design up to efficiency rather than down to a manufac- 
turing limitation by specifying Cherry Blind Rivets. 

The complete story on Cherry Rivets is available. Request 
your copy of the new Handbook A-4 3 from Department 
1, Cherry Rivet Company, Los Angeles, California. 
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But, to get back home in our own 
front yard: We still haven't precisely 
hit the 7,000-pcr-month mark in airplane 
production. The Aircraft Production 
Board still hopes to run the monthly 
rate up to 12,000 by the year end, but 
hard-headed estimators don't think we 
can do it. They think that though we 
will exceed 80,000 planes this year, we 
will miss the off-quoted 100,000 mark. 

The high-test gasoline-ruhber contro- 
versy may soon join the nearly-forgot- 
ten list. It never threatened air train- 
ing and combat as much as some people 


claimed it did. If so, the national sport 
of joyriding, which is still going on at 
a great rate, would have been stopped. 
However, the use of parts and mate- 
rials in rubber plauts, and gasoline 
plants, too, did interfere slightly with 
aircraft production. 

The Interdepartmental Air Board has 
tightened its control on military and 
civil air traffic, which means that the 
government now has its eye on every 
whirl of a propeller, on every trip and 
why, which was to be expected. 

There is going to be more argument 



Both Steels in 
Ryerson Stocks 


Aircraft Alloy Steel bars: 4140, X4I30, NE 8630 are carried in stock I 
at Ryerson plants in Chicago, St. Louis, Cincinnati and Jersey City. 
These steels are available in a wide range of sizes and in several 
conditions. They are earmarked for distribution in accordance with | 
the ACW plan. Send for your copy of our combined stock list and I 
booklet of condensed specifications — entitled Aircraft Alloy Steels. j 

NE Alloy Steels are on hand at all ten Ryerson plants. Send for a . 
copy of our booklet that explains these new compositions. Let us 
work with you on any problem of steel supply, application or j 
fabrication. 

Joseph T. Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, 

Detroit, Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON STEEL-SERVICE 


and local zoning powers than you could 
stack in the Congressional Library. It 
is just getting started with debate on 
HR 1012, which is a rewrite of the Civil 
Aeronautics Act of 1938. Before it 
ends (if you live that long), some one 
of our prairie-hen states, or perhaps 
even one of our larger towns, is going 
to tell the imperial government of some 
pompous country overseas that it can- 
not fly through our air — no, sir! A.nd, 
judging from the long-distance applica- 
tions received by the Civil Aeronautics 
Board from United States airlines that 
want to fly all over God’s Heaven, a 
lot of people from Swakopmund to 
Jogjakarte will have an opportunity 
to tell us the same thing. 


Mass Product ion 
Overhaul 

(Continued from page 215) 
to the paint room, from which it will 
proceed to primary assembly. 

The propeller is taken to the propeller 
room where it is cleaned, inspected, 
tested, balanced, calibrated, adjusted, 
polished, and protected against corro- 
sion before passing on to final assembly 
storage from which it will emerge as 
its “number comes up”. 

The landing gear goes to the hydrau- 
lics department where it is completely 
taken down, cleaned, and inspected, the 
master cylinder rebored, new brake 
shoes installed, new tires put on the 
wheels, new fluids added, and all adjust- 
ments made before it proceeds to final 
assembly. 

Engines are lowered from a plane (or 
lifted from a packing case if shipped 
to the Depot that way) by hoist and are 
fastened to a dolly for transport to 
the engine department, housed in a 
separate building. There they are com- 
pletely disassembled, parts are cleaned, 
paint is removed, and each is rigidly 
inspected for wear and flaws. After 
cleaning, each part is placed in a special 
location on a four-shelf castered rack, 
to remain there or be returned to that 
particular position if removed for any 
reason, as the rack proceeds through 
the several stations of this department. 
Each rack contains the parts of one 

Magnetos, generators, carburetors, 
spark plugs, starters, and other intricate 
parts, are sent to the accessory repair 
department where they undergo the 
same cleaning, disassembly, inspection, 
repair or replacement, and reassembly 
followed in all other departments. They 
rejoin the engine after parts requiring 
it have been painted and the engine is 
ready for reassembly. Before that be- 
gins, however, the rack proceeds to the 
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What Makes A 
Mailing Click? 



McGraw-Hill Publishing Co., Inc. 

OIRECT MAIL DIVISION 
330 WEST 42nd ST. 

NEW YORK. N.Y. 


W IRE FORMS -SMALL STAMPINGS 
RAYMOND MFG. CO. CORRY, PA. 
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For many months our stock of Sum- 
177 - merill Aircraft Tubing Data Books has 
m / been dwindling toward the vanishing 
' ooint. But a new printing, containing 


up-to-the-minute information, is now 
available for distribution. 

In addition to the 140 pages of information contained 
in the previous edition, this new book has twenty-four 
completely new pages* covering the latest government 
specifications on all aircraft steel tubing, machining 


JUST OFF THE PRESS 

allowances, heat treating data on NE-8630 steel and 
similar important material. 

We are pleased to renew our broader distribution of 
the Summerill Data Book to engineers, designers and 
other technical personnel in the aircraft industry. If you 
do not have a copy of this Data Book, write us today, 
on your business letterhead. 

SUMMERILL TUBING COMPANY 

Bridgeport • Montgomery County • Pennsylvania 


*Tht twenty-four new faffs have 
already been mailed to those who 
received the 1941 Edition. 


SUMMERILL TUBING COMPANY 
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engine repair department where any 
necessary machine work is done. 

Reassembly of engines begins in a 
subassembly department where benches 
are arranged down the center of a long 
room, each constituting a station of 
the line. Two lines of racks proceed 
past them, one line on each side. At 
each of these benches or stations, specific 
operations are performed so that by 
the time an engine rack has passed 
through all of them the rear section of 
the case can lie fastened to a specially- 
built dolly on which the engine will 
travel through final assembly and on to 
the test stand. 

There are six stations on the engine 
final assembly line, in each of which a 
team of two men work. Operations are 
so broken down that they require hut 
45 min. for completion. When the work 
is finished, the engine moves out of the 
building to the test stand building, 
where it undergoes the required num- 
ber of hours of run-in (average test 
run is St hr. at varying speeds, running 
15 lo 20 min. at each speed). When 
accepted ns in perfect condition, the 
engine proceeds to final assembly or is 
“pickled" against corrosion and sent to 
the shipping department for boxing for 
shipment back to the school which sent 
it to the Depot. 

All wing structures go directly from 
disassembly to the wing repair depart- 
ment, where fabric and fittings are 
removed, parts and assemblies arc 
cleaned and inspected, damaged hard- 
ware-horns. braces, and bearings — and 
spars and ribs are replaced. In this 
highly important department great care 
is exercised to see that no wing with 
parts which are split, warped, or 
cracked is permitted to go through with- 
out repair or replacement. Even lead- 
ing edges arc measured hy plumb line to 
make absolutely certain of their perfect 
alignment. 

When cleaning, inspection, and recoil- 
ditioning are completed, wing structures 
proceed, on dollies and racks, to the 
fabric covering department. Fuselages 

ing from primary assembly where all 
fittings, cables, controls, and other 
equipment, had been installed. Em- 
pennage members, too, arc routed to 
the fabric covering department. 

Work in this department is done 
largely by women, using more or less 
standard equipment, with two possible 
exceptions. One is a saw-horse-type 
rack on which ailerons arc held while 
being re-covered: the other, for rib 
stitching, has two independent slings 
so counter-balanced that the structure 
may be turned to any position. 

From the re-covering department, 
wing, empennage, and fuselage assem- 
blies proceed to the paint and dope de- 
partment. Temperature of this room 
is thermostatically controlled, and struc- 


tures remain on the dollies on which 
they were transported to it. 

At this point all components and 
equipment have passed to and through 
subassembly stations and are headed for 
the final assembly line. While building 
structures prevent such actual simpli- 
fication of the over-all layout, it might 
be said that the floor plan of the Depot 
is a rectangular grid. Entry is made 
at one end just below the “comer” 
where disassembly takes place. Parts 
and assemblies flow sidewise, with a 
few directly forward, to their respect- 
ive overhaul departments. Then the 
llow is across the grid to the opposite 


end where the components enter the 
final assembly line, its direction being 
from top to bottom of the reetangle or 
grid. In the “lower right corner,” the 
plane exits to the test flight ramp. 

The final, or reassembly line, is divided 
into ten stations and all parts installed 
in them are “primaried” ahead and 
stored adjacent to them. Taken in 
numerical order, reassembly is achieved 
as follows: 

Station A T o, 1 — Instrument panels 
I from the instrument laboratory) are 
installed in the completely reconditioned 
and re-covered fuselage. 

Slut ion .V«. 2 — Tail wheel and cowl- 


DON'T TAKE 
CHANCES! 

WHEN 
SELECTING 
FINISHING 
MATERIALS 

-fy Todav you can’t afford to take the least risk or chance in 
the selection of any material that affects the ultimate produc- 
tion of war equipment. If you do, you’re gambling with time— 
and time is not expendable'. 

You can never recover or replace lost production finisliing time. 
Every minute saved in the finishing of your product he it metal, 
plastic, wood or what-have-you, is a minute added to your 
increased output. Helping you conserve this precious time- 
helping you eliminate rejects, step up finishing production, cut 
operating and material costs, is the dedicated purpose of 
MeALEER, men, methods and materials TODAY! 

It is the plus you receive when you take advantage of MeALEER 
Advisory Service. Brought to bear on your specific finishing 
problem it is the plus of protection you must have in order to 
Produce Enougli ... in Time! We want to work with you. 
Let's gel on uilh the job! 

MANUFACTURING CO. 

Hualshf-OottUolLd QiMUtutu^ M aJeOtali 

ROCHESTER. MICHIGAN 
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SCREW PRODUCTS 

PRECISION made 
to Army. Navy and Aircorps spe- 
cifications. A wide range of types 
and sizes of nuts, screws, washers 
and associated fastening products 
for many uses — all metals, heads, I 
threads, points and finishes; pack- 1 
aged and bulk. 

PLATINGS AVAILABLE: black 
nickel, black oil, bluing, brass, 
bronze, cadmium, chromium, cop- 
per, electro galvanizing, electro 
tinned, hot tinned, nickel, oxidiz- 
ing, parkerizing, zinc. 

Samples cheerfully furnished. Spe- 
cials to your order. Send samples, 
sketches or blueprints. We'll 
quote promptly. 

Ask tor 96-Page Catalog 

MANUFACTURERS 
SCREW PRODUCTS 



ings (the latter from sheet metal de- 
partment) are attached. 

Station No. 3 — Gas tank (also from 
sheet metal) is installed, its fittings 
assembled and rigged. 

Station No. 4 — Empennage assembly 
is attached and rigged at this point. 

Station No. 3 — Landing gear (from 
the hydraulics department) is attached. 

eastered stand (from the engine linal 
assembly department) and is installed 
and all comiections are completed. 

Station No. 7— Wings (from the paint 
and dope department) are joined to the 
now virtnally-complete ship. 

Station No. 8 — Final rigging is com- 
pleted in this station. 

Station No. 9 — Final and Army in- 
spections, including “final shakedown” 
and any changes ordered, arc made. 

Station No. 10 — Compass is swung 
and ship is readied for its test flight. 
Our own test pilot takes charge at this 

adjustments he finds necessary. When 
these are completed the now completely- 
rebuilt plane is ready to taxi out. 

In many ways these reconditioned 
planes are better than when new, for 
they have been modernized and are the 
very latest thing in their particular 
type of ship. And, having had hun- 
dreds of hours of actual service, every 
part has been thoroughly use-proven. 

Mass production of overhaul differs 
considerably from actual manufacture, 
of course. But many of the lessons the 
industry is learning through quantity 
production can be applied to the over- 
haul station. Among them are the 
breaking down of operations into stand- 
ardized segments, flowing materials past 
specialized workers, and keeping the 
depot as orderly and clean as every 
efficient manufacturing plant must be. 

It may be on the optimistic side to 
see, in the not too distant future, great 
mass-production overhaul stations at 
principal airports throughout the na- 
tion turning out their work in much 
the same way this Depot does it. But, 
if private, “every man” flying is ever 
to become popular, something like this 
will have to come about. 

It isn’t logical to expect aircraft sta- 
tions to spring up at anything like the 
density of automobile garages, or in 
such in-town locations, either. Just 
as the airplane is an entirely different 
vehicle,- its future servicing plants will 
most likely be entirely different from 
those of the automobile and of neces- 
sity be at the airports. As most of 
these are still to be built, perhaps it 
would be well to include in their plans 
provision for mass-production overhaul 
stations. The airlines, already rapidly 
approaching such volume of overhaul, 
can be relied upon to expand their facil- 
ities in that direction without prodding. 



LITTELFUSE 


LITTELFUSE 

UnwsMaL FUSE PANEL No. 1505 

Blueprint comes to you without charge. With this aid you can quickly designate the 
Fuse Panel or Panels perfectly adapted to your requirements — exactly to your 
specifications. 

One number covers your mounting. Check B/P in a few moments and you have 
your own complete individual specifications. No. 1505 specifies Standard Panel 
Mounting— First dash number specifies size of fuse required; Second dash number 
specifies number of poles required. If bus bars required, specify separately, and 

READY TO MOUNT 

These strong light panels are equipped with terminals and Beryllium Copper Fuse 
Clips, or terminal studs. They meet all Air Corps requirements. They insure the 
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^t)oing a lAJinnin cf ^°b in tLWar 

ONAN ELECTRIC PLANTS are helping 
America's mighty air power do a winning 
job by providing electricity tor Communi- 
cations, Aircraft starting. Cabin Heating, 
operation of landing gear, and many other 
Aviation Jobs. 

Thousands of ONAN PLANTS now in pro- 
duction in ratings from 350 to 35,000 watts. 
A.C. or D.C. or dual output; 

50 to 800 cycles; 6 to 4000 
volts; Gasoline driven: Air 
or water cooled. 

We'll be glad to furnish de- 
tails on your present or post- 
war need for Electric Plants. 


D. W. OMN & SONS 

1195 ROY ALSTON AVENUE • 
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THE WELDON TOOL COMPANY 

PUMP DIVISION 0 2046 tAST 71ll ST., CLEVELAND, 


How to 
save time 
by doing 
more reading 


That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 

And we most emphatically 
mean both the editorial and the 
advertising pages. 

Just one new idea gleaned 
from these pages ... a method 
for doing something better or 
faster or easier or at lower cost, 
may alone save you far more 
than a year’s reading-hours in- 
vested in this and other worth- 
while business papers. 

Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
significant . . . with time so 
precious today. 


Good advertising speeds infor- 
mation from those who have 
it ... to those who need it. 


McGraw-Hill 
Publishing Company, Inc. 

33# West 42nd Street New York 
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Saudamos Aos Nossos 

Amigos Brasileiros! 




Salute to our Brazilian friends . . . and 
our compliments to their fast-growing 
Air Force, whose pilot officers recently 
flew fourteen Grumman Widgeons from 
Long Island to Natal and Rio ... a 
flyaway delivery of 14,000 miles. 

These small, swift, sturdy amphib- 
ians, long-time favorites of the U. S. 
Coast Guard and sportsmen pilocs, now 
form the backbone of Brazil’s coastal 
air patrol. Not an easy hitch with 4,000 
miles to be covered, including the hump 
that reaches out into troublesome waters 
. . . but more evidence that Grummans 
are built for the tough jobs . . . that 
Grummans always make good! 



-PLUSWOOD 

A Wood Alloy 


based on 
total pressure 
up to 

5,000,000 lbs. 

300 icV.A. 
540,000 B.T.U.'s 
per hour 


Here is < 


matetual with an exciting weight-strength ratio 


>r than 


is the To your order. Pluswood ct 
iixod or thin, pliable or rigid. t< 


tul press in the entire plywood industry. A dependable, responsible organiration 
working in combination with the largest stands behind Pluswood horn forest through 
high frequency Thennex heating unit ever saw voneer mills and iactory— estab- 

applied to wood ior this purpose. lished by the Lullabye Furn:" 



R + N .,.?SS5sS?“ 


linking, thermal shock, oi 


■P LU SUUO OD^^wpshkosKiUk 

A-UOCiated f NORTHERN HARDWOOD VENEERS. Inc., Bixtctnot, Wisconsin 
p . . "v LULLAByE FURNITURE CORPORATION, Sl...n. Point, WiKomi. 

L OtnpUfU£ 4- £ ALGOMA FOREST PRODUCTS. Ltd.. B.uc. OnUrio, C.n.d. 
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ON THE 

/lisiJieMl 

OF THE WORLD 

American planes girdle the earth today. And 
on runways, beaches and flight decks around the 
world — Hayes Aircraft Wheels and Brakes and 
Hayes Beaching Gear Wheels and Brakes are in 
the service of our country and our allies. 

Built through years of pioneering — today’s 
famed Hayes Expander Tube and other brakes 

advances. 

ing, ease of maintenance in the field, and low 
maintenance cost — Hayes equipment proves its 
reasons for use in combat services of the Air 
Forces — the ’round-the-clock Air Transport 
Command flights — or as standard equipment on 
air lines such as Eastern Air, Pennsylvania- 
Central, United, and Western Air. 


HAYES 

• • AIRCRAFT • • 
WHEELS AND BRAKES 
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TCt AIRCRAFT LIGHTING 



"Know how" gained through more than a quarter 
century's experience in making automotive equipment 
and accessories prepared E. A. Laboratories admirably 
for the essential job they have been handling since the 
war's outbreak. 

That job is to supply America's aviation industry with 
the landing, signal and instrument lighting so necessary 
to fighting planes. In this new field E. A. Laboratories, 
producing in steadily rising volume, have again won a 
position of leadership. 




INTER-AIRCRAFT CONTROL LIGHT 
TYPE C-3A 


RECOGNITION LIGHT 
TYPE AN - 3096 


BROOKLYN, N. Y. 
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THIS NEW Vi" PORTABLE ELECTRIC DRILL 
IS 14% LICHTER . . . HAS MORE POWER PER POUND! 
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CEILING U 

ON A-N CONNEC1 


In 27 months, there has been a 
of 13,572% in the shipment of Amphenol 
A-N connectors for electrical, radio, and 
communications equipment used by the 
armed forces. Similar increases have been 
made also in the war production of other 
Amphenol products: molded plastics, high 
frequency cables, radio sockets, plugs, and 
microphone connectors. Actual production 
figures cannot be released, but these facts— 
typical of the resourcefulness of American 
enterprise — can give no comfort to the 
enemy. 

AMERICAN PHENOLIC CORPORATION 
CHICAGO 




"and we'll keep up this rate 


of monthly expansion as 
long as the country needs it" 




Military Restrictions 

do not permit disclosing 
actual A-N connector 
shipment figures, but the 
percent of increase is 
indicated by this curve. 


A-N ELECTRICAL CONNECTORS — CONDUIT— FITTINGS - LOW- LOSS INSULATION 


THE NEW 


SEARLE "TELL-TALE" TESTING LIGHT 



Provides instant burn-out test. New Searle "Tell-Tale ' Test- 
able for general use for the first time— provides features 
Drated in an indicator light. It does away with chance- 


o the light is a 


lamp without removing it from the light assembly. T 
test switches and separate wiring for them; effects a 
reduction in.cost. A rotating jewel assembly makes i 
lower the brilliance of the indicator light; eliminate 
Reasonable delivery dates being met on all orders a 
to submit any of your engineering problems involvii 


A Searle Product 

TELL-TALE TESTING LIGHT 
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OUT OF THE DARKNESS COMES 
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The New Inspection Method Now Ready to 
Speed Your Output of Perfect Parts 



• Zyglo Black-Light Inspection now takes its place 
beside the original Magnaflux Method as Industry's 
means of predicting areas of probable failure in non- 
magnetic parts. Announced some months ago, Zyglo 
has been put on a production-line basis in selected 
plants where it was needed most under war conditions. 
Aluminum castings (and other light metal parts) for 
the warplane program have had the finger of Zyglo 
indications put on them before assembly— before they 
carry a defect into finished products — long before 
the possibility of failure in battle. Another factor in 
the supremacy of American arms! 

In the illustration, here, of aluminum castings— 
dipped in a penetrant fluorescent liquid, then rinsed, 
dried powdered and observed under black light- 
serious shrinkage cracks were shown up. The glowing 
fluorescent indications signal the exact locations in 
which the penetrant remained during rinsing, then 
developed finally on the surface under capillary 
action by the powder. 


Zyglo, with its laboratory years behind it, has met 
the test of the production line with thoroughly prac- 
tical results: Clear, easily interpreted indications. 
Routine handling without delaying the {low o{ work. 
Big direct savings of labor, wasted when defective 
parts are assembled. Enormous indirect savings 
through prevention of failures. 

To fit Zvglo, into the routine of factory or overhaul 
shops a line of equipment has been developed. A 
complete compact unit and an arrangement of larger 
capacity units are shown below to indicate the range 
of accessories. Not only the practical equipment is 
available to licensed Zyglo users, but the full Magnaflux 
Service. This amounts to a continuing consulting and 1 
engineering service on flaw detection. 

A great percentage of American manufacturing will 
find applications for Zyglo in the competition of the 
final war and early postwar years. You are urged to 
contact the Magnaflux Corporation to determine defi- 
nitely the advantage of Zyglo in your plant. Write, 
requesting the new Zyglo Bulletin. 
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Here's a screw driver bit that has 

more lives 



than a cat 


Apex Phillips Power Bits do wear out even- 
tually, but Apex Reconditioning Service gives 
them many lives. 

When you have Apex-Phillips Bits recondi- 
tioned, you not only save important money, but 
you help our War Effort by conserving a vitally 
critical material . . . Tool Steel. 

Do not scrap your worn out Phillips Bits — 
send them to us for reconditioning. They will 
be returned promptly, just as good as new bits. 

When you buy Apex-Phillips Bits and use 
Apex Reconditioning Service you can then be 
sure your tool cost per thousand screws driven 
is down to rock bottom. 

Write for Catalog # 15 for complete information. 


Apex 


THE APEX MACHINE & TOOL CO., DAYTON, OHIO 
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T HERE'S a new flag flying over our 
plant — our distinguished service 
medal— the Army-Navy "E" Award for 
excellence in war production. 

Quietly, traditionally, KELEKET 
performs the job assigned — and in 
the performance makes a "major con- 
tribution to victory." 

THE KELLEY-KOETT MFG. CO. 

212 West Fourth St Covington, Ky. 

X-RAY EQUIPMENT SINCE 190 
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THE 15 WOODWORKING FACTORIES OF 

GRflnD RAPIDS inDUSTRIES, IRC. 

CAN GIVE YOU PROMPT . . . 
EXPERIENCED PRODUCTION 


'tyaot (vie *]vuMXed 

to phone, wire, or write for whatever you 
may need built of wood — solid or 
laminated. 

• Complete engineering, research, and 
planning facilities coordinate the produc- 
tion of 1 5 leading, successfully functioning 
Grand Rapids woodworking factories. 

• More than 2 '/j million total production 
floor space available. Literally hundreds 
of fast, modern woodworking machines. 
Ample labor supply. 

/ivitziiott Sxfeenieace 

Aviation experience includes important 
parts and assemblies from large bombers 
to small liaison planes and including gliders. 


GRfino rapids inousTRiES, inc. 

MONUMENT SQUARE BUILDING GRAND RAPIDS, MICHIGAN 


Your inquiries are invited 
and will receive imme- 
diate executive attention. 
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Yard inc. 


This Time Delay Valve fits into the hydrau- 
lic system of an American made dive bomber 
and controls the flow of hydraulic fluid to the 
wing flaps. These flaps brake the speed of the 
plane in descent. The time delay valve is then 
a brake control. 

The distinguishing feature about this hy- 
draulic unit is of course the time delaying 
element. Ordinary hydraulic actuators must be 
precision made, certainly, but this unit with 
measured control of the hydraulic fluid must 
be precision plus. In fact, it is an intricate job 
of machining right down to the closest toler- 
ances being worked in American plants, today. 

VARD makes these valves. VARD will 
always be making the finest in Aircraft parts. 


PASADENA/ CALIFORNIA, U.S.A. 



WHE 


■WE) 


RUMS BEAT NO LONGER 


★ Look ahead to the year of 194X. 

Allied troops are marching in victory through the streets of Berlin 
and Rome and Tokyo. The Axis is smashed. And, before all America, 
there lies a future brighter than ever before. 

Men of aviation know that the time for conversion is at hand . . . the 
turning of their gigantic industry from war production into the manu- 
facture of planes to transport the free peoples and the commerce of a 
new, peaceful and busier world. 

It is for that year, that day, that we are making ready. There will be 
AFCO Fittings designed as exactingly and produced as skillfully for the 
planes of peace as there have been for the planes of war. 

And, even now, we are working with foresight ed plane builders in 
planning for their fitting needs of the hour when war drums beat no 
longer. 



HOWARD AIRCRAFT 


is engaged in an all-out effort to 
build fine training planes for the finest pilots in 
the world — those who fly for the U. S. Navy 
and the Army Air Forces. Better planes and 


better pilots will do the job. 



^ That Saves 


Horsepower! 


PITTSBURGH’S SUPER-SMOOTH 
CAMOUFLAGE FINISHES CON- 
SERVE THE HORSEPOWER 
WHICH MAY BE LOST WHEN 
ROUGH FINISHES ARE USED 

A FINISH may follow government specifications 
faithfully — may pass inspection tests — yet have a 
definite roughness that subtracts horsepower from a 
plane’s performance. 

Because of their long experience in the industrial field 
Pittsburgh technical men have been able to develop 
airplane finishes of great smoothness. They cut down 
wind resistance to a minimum — increase that margin 
of superiority that may mean the difference between 
victory and defeat in aerial combat. 


Pittsburgh's wartime finishes do more than follow 
specifications. Into each formulation we endeavor to 
put a plus over minimum requirements to take care of 
difficult operating conditions. 

When a special finishing problem arises, you'll find 
Pittsburgh technical men ready to cooperate with you 
in its solution. They are only a few hours away; will 
come to your plant and place their experience, backed 
by the facilities of Pittsburgh's research laboratories, 
at your service. They will work with your own staff 
until a solution is found. 

PITTSBURGH PLATE GLASS COMPANY 




Pittsburgh 
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Se^ul (m free catalog on LIMIT SWITCHiS, CONTAC- 
TORS, RELAYS, PRESSURE SWITCHES, and SOLENOIDS 

General Electric. Section B676-86, Schenectady. N. Y. 

Please send me your new catalog on aircraft control devices. 

NAME 

COMPANY 

ADDRESS 

CITY STATE 


LOOKING FOR 
AIRCRAFT 
RELAYS? 
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fete's MASS PRODUCTION 


( MOULDED PLASTIC-PIYWOOD 



At Andover Kent Aviation, mass pro- 
duction of moulded plastic-plywood aircraft 
parts is in full swing. These are being made 
by specially trained workers from precision- 

supervision of our expert designers and cn- 

Our facilities — a spacious building con- 
taining modern autoclaves ami a large air 
washing, heating and humidifying unit — 
give us complete working conditions to 
manufacture the most difficult double cur- 
vature moulded plastic-plywood parts on a 
mass production basis. 

You can help save critical materials and 
also expedite the Government aircraft pro- 
gram by letting our designers and engineers 
solve your production problem with the use 
of moulded plastic-plywood. Write, phone or 
personally investigate our setup today. 


Cowling of the famous "Langley"} 
moulded plastic-plywood plane 


Andover Kent Aviation " 


CORPORATION • NEW BRUNSWICK, N. J. 

BED PLASTIC PLYWOOD AIRPLANES & PARTS 1 
R PIERCING PROJECTILES ... SHELL PRIMERS] 
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Instant response, followed by smooth, dependable operation — the 
motor qualities essential for today's degree of perfection in aircraft 
performance, are recognized Black & Decker standards. 

Through long experience in the field of special application motors, 
we have learned that thorough engineering and precision manufacture 
plus rigid inspection and testing, are the factors necessary to produce 
these vital characteristics of alertness and reliability. 

The men responsible for tomorrow's improved motor driven equipment 
know the importance of providing this quality of motor performance. 



THE BLACK & DECKER ELECTRIC CO. • Kent, Ohio 


ROUGH ENGINEERING 


FRACTM 


,T)edie>t-- 


ONAL HORSEPOWER _______ 

SPECIAL APPLICATION IYIOTOR5 
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ARCTIC REHEARSAL... AT 76° BELOW 


Today’s demands on men and planes 
and equipment are the most severe 
the world has ever known. Battle- 
grounds have advanced into the 
sub-stratosphere— where even over 
the equator temperatures are scores 
of degrees below zero. 

No radio equipment could re- 
main operative under such condi- 
tions until scientific research solved 
the problems of tuniqg controls 
freezing, sensitive relays jamming, 
electrical adjustments changing and 
wires snapping. Without research, 
radio and electronic systems fail in 
these frigid temperatures where our 


men and planes are fighting in their 
conquest over cold and altitude and 
the enemy. 

To permit accurate scientific in- 
vestigation of these problems, RCA 
recreates this intense cold in its lab- 
oratories, cold that is 9° lower than 
the stratosphere temperature, cold 
that equipment such as the ice- 
sheathed transmitter shown above 
must withstand for endless hours. 
In these icy chambers RCA engi- 
neers are looking ahead to the fu- 
ture, solving the problems that will 
be encountered as our fighters and 
bombers operate higher and higher 


into the stratosphere. 

Daily these engineers patiently 
work, subjecting equipment to tem- 
peratures as low as —76°, testing 
and retesting until operation is sat- 
isfactory— until dependability is as- 
sured. Thus RCA research helps to 
make our aviation radio equipment 
more efficient, more powerful, and 
more reliable in performing its vital 

That’s one reason, too, 
experts say: “For results 
in aviation radio per- 
formance, consult RCA 
research.” 



RCA AVIATION RADIO 

RADIO CORPORATION OF AMERICA • Camden, N. J. 
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II NEW TORQUE WRENCH 

An Important Development in the Hand Tool Field 


The New Livermont Torq-Snap 
Wrench can be used efficiently in 
total darkness and in noisy areas 
as well — inside a wing, hull or 
semi-dark hangar — on the flight 
ramp or on the field with engines 
running. 

When the proper predeter- 
mined torque load is reached, the 
Torq-Snap gives both an audible 
"click” and a definite physical 
sensation which is transferred to 
the pperator’s palm. No visual 
attention is necessary. No dials 
or battery operated indicators are 
involved. 


Simple in design, this new 
torque wrench works on the prin- 
ciple of spring bar deflection. The 
deflection in the main bar bends 



a secondary spring which snaps 
over center when the proper load, 
for which the wrench has been 


pre-set, is reached. 

The Livermont Torq-Snap was 
developed for one of the largest 
aircraft manufacturers to apply 
proper torque loads in aircraft 
plumbing — and it has passed 
exhaustive tests. It operates with- 
in a very close tolerance and 
eliminates hazardous variations 
formerly unavoidable in vital air- 
craft plumbing connections. 

Twelve sizes are available with 
open or box ends, either offset 
or straight. Write for complete 
specifications (on your firm let- 
terhead, please). 


TUBING SIMM INC 

215 W. 7th STREET, LOS ANGELES 
«„«*♦ ..... 

sL* 

AVIATION. .Tunc. 1943 




300 Million yards a year 


of 



for our 

Fighting Forces! 


Eight years before Pearl Harbor, Reeves research 
and production began keeping pace with the fabric 
requirements of the U.S. Government. Prom initial 
orders of a few thousand yards of Army Twill, the 
production of many Reeves fabrics has been con- 
stantly increased to meet the needs of our rapidly 
expanding Army, Navy and Marine Corps. Since 
January 1940, mills under Reeves management have 
more than doubled their production — since January 
1941, they have been in excess of 90 per cent of 
capacity on essential fabrics for our fighting forces. 

New Fabrics from Reeves Laboratories 

In addition to this increased production, Reeves 
laboratory experts are constantly cooperating with 
the Government in the development of new fabrics 
such as the six ounce Army Twill and Marine Corps 
suiting to help our fighting men master the elements 
and beat our enemies. 

In spite of wartime pressure, Reeves supervision 
"from Cotton to Cutter” insists upon careful inspec- 
tion and constant laboratory testing of all fabrics to 
insure their meeting rigid U.S. Government specifi- 
cations. After Victory, the expert ability of Reeves 
war workers plus the careful overall supervision of 
Reeves management will weave the benefits of war- 
time experience into peacetime fabrics. 



Now -three new "E’s” in Reeves 



For signal achievement in meeting our Government's wartime demands for 
cotton textiles, the 2500 men and women of Mills Mill No. 1, Mills Mill 
No. 2 and the Fairforest Finishing Company have been honored by three 
Army-Navy "E” awards. Not only will the three flags serve as a source of 
pride in past performance— they will be a constant incentive to even greater 
efforts along the road to Victory! 


REEVES DRUTHERS. Inc. 

54 WORTH STREET • NEW YORK, N. Y. 
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Expended facilities and improved produc- 
tion procedure enable Aero Tool Company to 
offer what we believe to be the fastest deliv- 
ery on standard rivet sets available in America 
today. If you need standard cataloged rivet 
sets NOW, write, wire, or phone. Get our 
surprising delivery promise and watch us 
keep it! Send for 44-page illustrated catalog 
Ion your firm letterhead, please). 
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Swarms of Flying Fortresses 
fly on Studebaker-built Cyclone engines 


The skies are studded with Flying 
Fortresses in many theaters of this 
global war. Almost legendary are 
the achievements of our Army Air 
Forces with this devastating Boeing 
bomber — and any manufacturer 
would be glad to play even a minor 
part in the victories it is rolling 
up. We, of Studebaker, have the 
responsibility of producing huge 
quantities of the Wright Cy- 
clone engines that power the 
Flying Fortress, enabling it to 


travel so fast, so far, so high. Each 
of these supercharged engines we 
build adds new luster to a Stude- 
baker reputation for sound crafts- 
manship that now spans more than 
91 years. Studebaker equipment 
at the battle fronts will be suc- 
ceeded, one day, by new and finer 
Studebaker cars and trucks for 
civilian use. Until that day, our 
first and only consideration is 
helping to arm our Nation 
and its Allies. 







Dehydrated packing A. . the packing 
method that permits shipment and storage 
of vital war materials free from danger of corrosion and rust ... is an 
advancement in which Davison engineers played a part. Their experience 
with this packing method . . . their knowledge of the problems that must 
be overcome are invaluable aids to manufacturers who seek advice on 
the use of Protek-Sorb Silica Gel . . . the dehydrating agent that provides 
maximum protection. 


This packing method has become the accepted method for safeguarding 
delicate parts and complete engines for aircraft, precision tools and 
machines, entire assemblies such as planes, tanks and guns. 



Whatever your dehydrated packing problem, the specialized knowledge 
and skill of Davison’s staff is at your command. 



•— — SILICA til— — ^ 

is a product of 

THE DAVISON CHEMICAL CORPORATION 


Supplied in small doth bags (shipped 
and safely). 

PROTEK-SORB SILICA 
GEL MEETS UNITED STATES 
GOVERNMENT DESIC- 
CANT REQUIREMENTS FOR 
DEHYDRATED PACKING 


BALTIMORE • MARYLAND 




When the Rays of Peace 
Pierce the Clouds of War 


When iliac day comes, as it surely will, there will arise 
a new, peacetime demand for fast, dependable trans- 
portation to meet the needs of a victorious people. 

Surely the better, brighter world for which we fight 
today will see many amazing improvements in land, sea, 
and air travel. Just as surely, too, will a great many post- 
war common carriers — trains, busses, airplanes, and 
boats — benefit by the dependability and workmanship 
of modern Adlake Specialties and Equipment. 

Today the makers of Adlake Products are engaged in 
vital war work. We are engaged in research, too — 
searching for new and better ways to design and manu- 
facture such essential transportation equipment as win- 
dows, curtains and fixtures, lamps and lanterns, railway 
car diaphragms, vestibule curtains, and a wide 
of hardware trimmings. 

This is our way of planning for the future. In your 
planning for the future, consider the advan- 
tages of using Adlake Specialties and 
Equipment when they are once 
more available for unrestricted 
use on railway, airway, high- 


MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY 



-lets get on with the WAR 

tkese fa* u ' lU keL P ' ’ ' . 

These 5 free booklets on dag colloidal 

graphite can help you in more ways than one. Each covers a dif- 
ferent use or group of uses for dag products in industry. If you haven't 
used dag colloidal graphite or don't know all these uses meet Mr. dag 
BAQ today by writing for one or more of the booklets. Just clip the coupon. 


i, ITT ASSEMBLING AND 

^ ' ' RUNNING-IN ENGINES 

yM? I AND MACHINERY 

/rajH A Lists 10 advantages of 

adding dag colloidal 
graphite to liquid lubri- 
r canls for these opera- 

tions and fells why 
with photographs, charts, and simple, non- 
technical text. 

BULLETIN No. 42 T 



HIGH TEMPERATURE 
LUBRICATION 

How dag colloidal 
graphite takes over 
when the going gels too 
hot for conventional 
liquid lubricants. Gives 
examples in forging, 
oven conveyors, kiln cars, bottle and die 
casting machines, etc. 

BULLETIN No. 42 3 


calloifial 

raphite 


GENERAL 
BOOKLET 

The story of dag colloi- 
dal graphite. 12 pages 
fully illustrated. Gives 
the how and why of col- 
loidalizaiion, explains 
the various liquid car- 
riers and suggests 
dozens of places where dag dispersions can 
speed up production. 

BULLETIN No. 430 


PARTING 
COMPOUNDS 

Tells how dag disper- 
sions prevent objection- 
able freezing, rusting 
or slicking together of 
metals and other mate- 
rials. Cites use on screw 
threads, lamp bulbs, avi- 
ation and driving equipment; also 
rubber and foundry industries. 

BULLETIN No. 422 



“dag” COLLOIDAL 
GRAPHITE FOR 
IMPREGNATION AND 
SURFACE COATING 

of textiles, asbestos, felt, 
abrasives, porous met- 
als, paper, wood, etc. to 
impart lubrication prop- 
erties, electrical conduc- 
tivity, opacity, color, c 
qualities. 

BULLETIN N< 


[Li 


other desirable 



No. 421 □ NAME. 

No. 422 □ COMPANY 

No. 423 Q POSITION. 

No. 430 □ ADDRESS. 

No. 431 □ CITY & STATE_, 

0“r Present Oil Supplier Is 

da 8 < 


Uoidal graphite are available 
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AFTER VICTOR V 


Visit our plont now . ..is the invitation 
executives who will have peacetime n 
complete assembly problems to solve . . 

24 hours daily on aircraft armament 
visitors. You can visit our plant and feel 
our 36-page brochure "Ingenuity, " Write for it (using your 
business letterhead, please). We're sure you'll find in it one 
answer to your problem. Joseph J. Cheney, President. 



£/?/U£4ic£ 
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Here's a streamlined pneumatic bench press which slashes time 
attaching BURNDY small wire terminals and connectors . . . even 
with inexperienced operators. 

For this H YPRESS has a multi-range die rack which accommodates 
9 different indenting die-sets, in any combination of wire sizes 
from #29 to 4/0. Each die position is clearly marked for wire 
size and connector type. Thus no time is ever lost "setting-up'' 
for different sizes or types of connectors. You merely slide the 
rack to the correct size . . . and start indenting. 

And connections are made as fast as you can feed, and press 
the trigger. Made securely, too; for the holding die positions the 
lug exactly, and the fixed travel of the ram assures uniform in- 
dent every time. 

Burndy bench type as well as portable HYPRESSES, and Burndy 
HYLINE Connectors, are being used by leading manufacturers 
throughout the U. S. and Canada. Complete information on these 
products, as well as engineering cooperation on any connector 
problem, is freely offered. 

BURNDY ENGINEERING CO., INC. 

107 EASTERN BOULEVARD, NEW YORK CITY 


ESTABLISHED 1923 


TOOL & MANUFACTURING CO., INC. 

17 HOWARD STREET • BUFFALO, NEW YORK 
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Now Available 


PHOTOPRINT 

REPRODUCTIONS 

4x6 feet 
4xT 2 feet 

and other desired sizes 

Our Los Angeles and New Jersey laboratories are now equipped to sensi- 
tize standard 4 x 6-foot sizes. Larger sizes can be sensitized by arrangement. 

The Photoprint process is installed in the plants of Consolidated, Douglas, 
Brewster, Interstate, Ryan, Briggs, Fleetwings, General Motors, Goodyear, 
Willys Overland and Vought-Siiorsky. Other manufacturers of aircraft, com- 
ponents, and other products send their originals to the Photoprint laboratories 
for reproduction. Send for complete information. Detailed explanation of 
Photoprint process will be found at Page 154 of APRIL, 1942, "AVIATION." 

PHOTOPRINT 

COMPANY 

5867 Towne Avenue 
Los Angeles, California 



Elizabeth, New Jersey 


NEGATIVE 

ROHESIVE 



DELIVER ON TIME 


No holding up vital jobs while you wait for your 
grinding wheels or mounted wheels*. 

Timing and scheduling are everything now. That’s why 
our streamlined QUICK SERVICE is such an important 


GRIN] 


WHEELS 


Fully approved and endorsed by W P B, here’s our 
time speed setup: 

• Manufacture only wheels 3 n 
To speed production, larger 
the duration. 

• No quitting whistle. We are o 
24 hours a day, every day. 

• Our central location brings u 


in diameter and under, 
sizes are eliminated for 


n the job making wheels 



The wheels of proved quality — 
known for performance, cut- 
ting and long life. 

Any shape, grain and grade, 
any size up to 3 11 in diameter. 
From this army of wheels you 
can select one custom built for 
your job. 


is closer to many plants. 

No time lost in transfer 
connections or long 
distance shipping. 

TRY ONE — Tell us the kind of equipment, the job, 
and size wheel you want to try. We’ll send it postpaid. 
Catalog Mailed on Request 

CHICAGO WHEEL & MFG. CO. 

1101 W. Monroe St. Dept. A V Chicago, III. 



| Interested In ^ ^V 

I Mounted Wheels 


I * 
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Highlights 
of 1942 
Operations 



★ ★ 


★ ★ * ★ 


During 1942, Briggs Manufacturing Company turned out 
aircraft and ordnance materiel in large volume — part of its 
war orders which now amount to about $500,000,000.00 ... some 
32,000 men and women were employed, of which approxi- 
mately 10,000 were women . . . peacetime peak employment 
rolls numbered about 23,000 workers. 

Sharing its work on some 50 war contracts with more than 2,000 
subcontractors ... as was its peacetime practice . . . Briggs Manu- 
facturing Company completed two large aircraft contracts started 
in 1941 ... continued on another . . . tooled up and reached vol- 
ume production on seven other aircraft and two ordnance con- 
tracts . . . began tooling on four new war jobs. 



★ ★ 


★ ★ 


★ 


★ ★ 


BRIGGS 


Reports 


o n Wa r 


Production 


Wing Production in Four Figures 

At the present time more than 9-1% of the plants, equipment 


diflerent kinds of ducts, flaps and 
four-motored bomhers . . . Production on these items has 
increased more than eight times original schedules . . . Dim- 
ing 1912 we completed two large contracts for outer wings, 
wing tips and ailerons with production well into four figures 
• . . and new orders are now in work calling for much 
greater production . . . 


Aircraft Parts for 14 Concerns 

In June, 1992, we began deliveries from several plants of 
outer wings and wing flaps for a fighter plane . . . our produc- 
tion rate on these is now six times what was originally sched- 
uled . . . Production was obtained on another important con- 


tract for 8 very large items, one of which, an outer wing 
section, is 17 feet long and 11 feet wide . . . Heavy bomber 
flnps, bomb-bays and other door assemblies reached volume 
production ... work on inner and outer W'ings and flaps for 
medium bombers was started . . . we are shipping finished 
airframe assemblies and aircraft parts to more than 11 
different concerns in the United States . . . 

Fire Power Turrets, Flame Dampeners 

One of our biggest contracts is to make belly fire power 
turrets for heavy bombers ... In May, 1912, we moved into 
a large new factory, built for the specific purpose of making 
turrets . . . later a new model was put into production . . . 
and fire power turrets are now being rushed in record lots 
. . . Composed of more than 2,000 parts ranging from tiny 
one-quarter inch gears to huge 15-inch aluminum castings, 
these belly turrets require top manufacturing skill . . . Flame 
dampeners to protect night-flying bombers are another 
Briggs war contract . ■ . 


30-Ton Tank Hulls, Cartridge Cases 

During 1912 we also began work on the expanded program 
for Ceneral Sherman tanks ... welding the heavy hulls for 
these 30-lon giants . . . and supplying many of the sub- 
assemblies that go with the hulls . . . This work enabled us 
to use peacetime equipment . . . and the same is true of our 

helped redesign, changing to steel from critical brass . . . 
Similarly, we redesigned Iargcscarchlight casings from alumi- 
num to steel . . . thus enabling us to use many peacetime 
automobile body presses and machines . . • 

Civilian and Military Training Schools 

In conjunction with all our contracts, we conduct training 
schools ... In addition to newly trained foremen, nearly 
11,000 employees have been trained for various aircraft work 
. . . More thau 1,200 soldiers, too, have been taught aircraft 


turret maintenance in the school we developed for the Army 
Air Forces Technical Training Command ... In October, 
November and December, 1912, and in January, February and 
March, 1913, our school won the coveted “efficiency banner” 
for having the highest efficiency record of any school in the 
eleven states of the Second District! 

“E” Award and Pafriofism of Employees 

On September 27, 1912, the Conner Aircraft Division of 

voluntary payroll savings plan to buy War Bonds . . . $21.72 
is the average monthly pledge per employee! Some 2,885 
former Briggs employees have entered our country's Armed 
Forces . . . And in the 1913 Red Cross Drive, Briggs employees 
donated $62,988.00 as compared with $11,825.00 last year . . . 
an increase of almost i60%. 


OFFICERS 

W. O. Briggs, Chairman of tite Board • W. P. Brown, President anti General Manager 

W. P. Brown 

W. D. Robinson, Fice President and Assistant General Manager 
A. D. Blackwood, Secretary • W. O. Briggs, Jr., Treasurer 
F. W. Hofmann, Vice President • F. J. Kennedy, Fice President • E. E. Lundberg, Vice President 


BOARD OF DIRECTORS 

W. O. Briggs, Chairman 

A. D. Blackwood • W. O. Briggs, Jr. • E. E. Lundbcrg 1 W. D. Robinson • H. M. Sisson 

BRIGGS MANUFACTURING COMPANY 

DETROIT 




T ODAY’S plans must provide for a supply of compressed air 
that’s big enough to do the job — a compressed air source 
that won’t “let down” during emergencies. Tomorrow’s plans 
must assure compressed air at the lowest possible cost — to fit 
competitive conditions. 

Meeting both of these requirements, Gardner-Denver “RX” 
Single-Stage Horizontal Air Compressors deliver full, dependable 
air output, yet their horsepower requirements remain unusually 


HERE ARE SOME OF THE REASONS WHY: 


For high efficiency air output in small 
space, Gardner-Denver " WB ” Two-Stage 
Vertical Air Compressors are water-cooled 
lor cooler operation. Furnished with direct 

“V"-belt drive, displacement ranges from 
142 to 445 cubic feet per minute. 



Gardner!) 


ENVER 




Pilots from 29 Countries Trained at Southwest Airways 


Men from 29 countries have been sent to Southwest Air- 
ways for Primary, Basic or Advanced flight instruction 
— training which helps keep their flags flying as symbols 
of freedom over every continent. * There is every facility 
available at our four fields to equip these young men 
for the job ahead: to give them skill superior to the 
enemy. . .to handle themselves effectively in hazardous 
operations . . . complete their missions and return safely 
home with ship and crew. * Testament to how well they 


SOUTHWEST Al 



have learned is more than just the many citations and 
decorations earned in combat on every fighting front. It 
is the hundreds of other planes which fly today in every 
corner of the world, too— transports, trainers, cargo 
liners— all with men at the controls who earned their 
wings with the Thunderbird. * In learning to fight and 
fly together, they also are learning to keep the peace 
together, uniting still further the nations of the world 
for the peace-time understanding which is to come. 


R WAYS r^nit.AHz, 
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PERMANENT 

FASTENING 

WITH ROSAN THREADED INSERTS 
& STUDS IN ALL MATERIALS 



If you’re carelessly “painting” the floor of your plant 
with inflammable, slippery oil, you need Speedi-Dri. 
Take a walk through the shop. Notice the condition of 
the floor around the machines. Can you possibly over- 
look the danger of your employes slipping in that oily 
mess? Think what a carelessly dropped match or 
cigarette might do! 


•kid-proof .orfoco and blonkct, Ihe hozord of floih firos^So greet i> ill 
offinity for oils that, in time, it will pull old deposits right out of the floor, 
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Danly Machine Specialties, Inc. do not 
make hara-kari swords. We are, however, 
in the production line for a myriad of 
war materials. 

We went to 3-shift operation in June of 
1940. We did it for defense. We saw you 
coming, Hirohito, before Pearl Harbor. 
Danly Die Sets today are holding the dies 
that pound out plane parts, rifle parts, 
machine gun parts, tank parts, ship parts, 


submarine parts, parts for the defense of 
America and the defeat of the Axis. 

Danly Weldments sail the sea, roll with 
the caissons, for your doom and defeat, 
Hirohito, and the doom and defeat of 
your partners. 

You dared to challenge the American 
workman in his chosen field — Mass 
Production — and to threaten the se- 
curity of his homeland. 


DANLY 


DIE SETS 



7V elded Steel ^<z6niceUi**t 


DANLY MACHINE SPECIALTIES, INC., 2100 So. 52nd Ave., Chicago, Illinois 


MILWAUKEE • DAYTON • ROCHESTER • LONG ISLAND CITY • DETROIT ‘ CLEVE ^ N ° 
PHILADELPHIA DUCOMMUN METALS A SUPPLY COMPANY, LOS ANGELES 
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These Koppers Products 


he/p 


to 


atSp****^ 



Flying Fortresses travel on Koppers Rings — Koppers 
is the nation's largest manufacturer of aircraft piston 
rings. Its rings were in the Flying Fortress that 
took MacArthur to Australia, in the Navy plane 
which rescued Rickenbacker, as well as in the PT 
boats that took MacArthur out of Bataan. 


Workers in the foundry, the shop, the inspection de- 
partment of American Hammered Piston Ring Divi- 
sion, all know that someone's life may depend upon 
each ring they make . . . which helps explain why 
every American Hammered Piston Ring delivers that 
all-important last ounce of effort in time of need. 



The proven ability of pressure-treated timber to serve 
for years provided a huge reservoir of permanent 
construction materials for important war and civilian 
uses in hangers, plants, tanks and bridges. Millions 
of board feet have been pressure-treated in Koppers 
plants to resist fire, decay and insects. 


You can "Engineer" pressure-treated wood structures, 
have material pre-framed to specification for rapid 
assembly with local labor. Koppers has complete 
facilities for handling, conditioning, fabricating and 
treating wood with all recognized preservatives in 21 
plants strategically located. 


Koppers Company and Affiliates, Pittsburgh, Pa. 

KOPPERS 


(the industry that serves all industry) 
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Class T Horizontal Double-Acting Compressor 
with overhead motor mounting 


INSPECT AND CLEAN VALVES 
REGULARLY 


S TRAIGHT valve lift without bending, rubbing 
or distorting . . . low discharge temperatures 
and low impact force resulting from low air 
velocities . . . lightweight valve discs of heat 
treated and ground stainless steel . . . stainless 
steel valve springs- all give CP Simplate Valves 
outstanding durability. They should, however, 
be inspected and cleaned at regular intervals, 
depending upon operating conditions. The pre- 
cautions illustrated will help keep a compressor 
at peak efficiency and reduce maintenance. 



HOW TO GET MAXIMUM SERVICE FROM YOUR <p COMPRESSORS 


At regular intervals, remove CP Simplate Valves 
for inspection and cleaning. Examine them care- 
fully lor wear. Carbon formation, resulting in leak- 
age and excessive temperature indicates the use 
of either too much oil, or the wrong kind of oiL 


When reinstalling a CP Simplate Valve, after in- 
spection and cleaning, always make sure assem- 
bly is squarely on seat before putting on cover. 


******** 
PNEUMATIC TOOLS 


Chicago Pneumatic 

TOOL © COMPANY 
General Offices: 8 East 44th Street, New York, N.Y. 


********* 4 

A 'R eoMPRfsscj 
VACUUM PUMPS 
DlfSCl ENGINES 
'VIATION ACCESSORIES 
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HERRON - 111 


MOULDING COMPANY 
3900 EAST OUTER DRIVE ****** 


It we could take Premier Oeneral Hideki lojo 
through the spacious, industrious Herron-Zimmers 
plant in Detroit, his beady little Jap eyes would 
fairly bulge through his thick-lensed glasses. For big 
things are doing at Herron-Zimmers — things that 
spell a bad day ahead for the Axis. From the peace- 
time production of metal mouldings, Herron- 
Zimmers turned itself almost overnight to the 
design and fabrication of the highly accurate jigs 
and fixtures demanded in the assembly-line pro- 
duction of improved aircraft and other armament. 


DETR 






One of the most outstanding aviation articles ever written is in 
the July issue of Air Trails Pictorial. “Stalin’s Falcons,” by 
Major Vassily Kolibelnikov, pays a real tribute to the American 
aviation industry. This article, sent to Air Trails direct from 
Moscow, reveals the complete record of an Airacobra squadron 
and details its seven-to-one record over the Luftwaffe. 

This sensational story of a crack Russian fighter squadron using 
Airacobras exclusively gives an authentic word picture of one of 
the most discussed phases of World War II — the performance 
of American combat planes on foreign fronts. 

Be sure to read this exclusive article in the July issue of Air 
Trails Pictorial. 


for my 


SENSENICH 



SENSENICH Propellers, accepted by the Army, Navy and War Training Service as 
standard equipment on the primary training planes, are now being used as standard 
equipment on the advanced twin-engine Trainers, in which our Bomber Pilots receive 
the schooling that is proving so effective against our enemies. 

This acceptance proves the reliability and efficiency of SENSENICH Propellers— 
and the high degree of engineering and craftsmanship demanded of SENSENICH in 
their product. 

When Victory has been won and Peacetime Aviation resumed, SENSENICH will 
take their place as one of the leading manufacturers of propellers for Commercial 
and Private flying. 

SENSENICH BROTHERS 

(Lancaster Municipal Airport) 

LITITZ, PENNSYLVANIA, U. S. A. 

WEST COAST BRANCH: 525 Commercial Street, GLENDALE, CALIFORNIA 
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Tips on finishing transparent plastics 


T HE aircraft manufacturing industries face special 
problems today in the finishing of transparent 
plastics. Therefore, an understanding of the abrasive 
products and methods of use best suited to their solution 
is important. 

The picture above shows a process employed by Bell Air- 
craft Corporation using a Carborundum Brand Silicon 
Carbide cloth sleeve to finish the edges of enclosure sec- 
tions for Airacobra cockpits. Abrasive discs, sleeves, 
belts and sheets arc all widely used throughout the air- 
craft industry to meet the various finishing conditions 
encountered. 

For best results in most edging oper- 
ations, sanders should be operated at 
about 3,000 feet per minute. In general 


it is better to use a wet sanding process than a dry, in 
order to reduce heat, settle dust, eliminate loading of the 
abrasive surface, speed cutting and increase abrasive life. 
For surface finishing it is well to select as fine an abrasive 
as possible. One just fine enough to remove any scratches 
left by the previous operation is usually the right choice. 
This is a typical example of an operation employed on 
one of the newer materials of construction. In metal 
finishing operations, Aloxitc Brand Aluminum Oxide in 
its various forms — discs, sleeves, belts and sheets — is used 
extensively. 

Whatever may be your use of abrasives, we ask you to 
remember one thing:cvery abrasive tool 
is a "Weapon for Production"; it's 
important to use it wisely. 


CARBORUNDUM 

■iirmiyuMin-ai 


THE CARBORUNDUM COMPANY, 

Sales OI1i.es anil \v ; ir.-l, in New York. Oliieai!... (>l.i hwl.-lpl.ia, Delmil. < 
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Yes, it's a fact. America is building her bombers in a trifle 
over one-fifth the time originally anticipated. This is based 
on a statement made by Robert P. Patterson, Under Secre- 
tary of War. 

Miracles like this don't just "happen". They come from far- 
sighted planning. And in the making of airplanes, they 
come from the most generous sharing of experience and 
improved methods any industry has ever known. 

Bullard is proud that so many V.T.L.s and Mult-Au-Matics 
are helping in this vital work. More Bullard machines are 
making airplanes today than are engaged in any other 
industry. And Bullard wishes to contribute all the "know- 
how” in their experience to assure that every one of those 
machines does its utmost to push production schedules still 
further. Call on the Bullard technical staff wherever there's 
a chance that we can help. 




Estimate (1940) 

Actual (1943) 23,000 


BULLARD 
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C R A F T I N T 


lit PERSPECTIVE 
DRAWINGS 


are speeding 
aircraft production 


• The tremendous expansion of the aircraft industry means the constant training of thousands of 
new workers. It is vitally necessary that training periods be both rapid and thorough. 

• Shortening the time required to teach new workers is an important step toward winning the war. 
Every hour saved brings us just that much closer to Victory. 



• For instance, no longer is it necesary, except in isolated instances, to teach aircraft workers how 
to read blueprints. The days or weeks required for such training can be saved — in fact are 
being saved right now in many of America's largest airplane factories by furnish- 
ing trainees as well as production employees with the kind of drawings that 
they can understand — three-dimensional perspectives made on Craf- 
tint Doubletone Drawing Paper. 

• Craftint drawings have the accuracy of blueprints 
with none of the mystery. Any good mechanical 
draftsman or commercial artist can make 
Craftint "Visuals.” 
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G-E CONDUIT 


To Maintain 
Aircraft Plant Wiring 
In Wet or Hazardous 
Locations 


G-E ELECTRICAL METALLIC TUBING 
AND G-E FLEXIBLE METAL CONDUIT 

You'll find G-E electrical metallic tubing and 
G-E flexible metal conduit adaptable and easy 
to use for many maintenance wiring jobs. They 
are high quality and will give dependable service. 
WPB Limitation Order L-225 permits the use of 
EMT and flexible metal conduit to protect wiring 
in certain locations on jobs rated A-l-J or better. 


G-E conduit protects wiring . . . 
helps to keep wiring systems effi- 
cient . . . aids uninterrupted pro- 
duction. Use G-E White zinc- 
coated rigid conduit or G-E Black 
enamel-coated conduit in wet or 
hazardous locations for wiring re- 
placements or for extensions or for 
new wiring installations. 

WPB Limitation Order L-225 
permits the following uses for 
rigid conduit : (Type of protec- 
tive coating is not restricted.) 
1. In war implements such as 
warships, aircraft armament, 


2. In projects rated A-l-J or 
better for hazardous or wet 
locations (with conduit size 
limitations). 

G-E White is hot-dipped gal- 
vanized inside and out which gives 
it a highly protective layer of pure 
zinc. G-E Black is coated inside 
and out with a corrosion-resistant 
asphaltic-base enamel. Both con- 
duits bend easily and can be in- 
stalled rapidly. Proper boxes and 
fittings are available. 


For further information on G-E rigid conduit, electri- 
cal metallic tubing or flexible metal conduit for mainte- 
nance or new wiring jobs, see the nearest G-E Merchan- 
dise Distributor or write to Section C631-84, Appliance 
and Merchandise Department, General Electric Company, 
Bridgeport, Conn. 


GENERAL (m ELECTRIC 
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CLOCKWORK 


Around the clock U. S. Army Air Forces B-24's are pounding the 
Axis lines and ships and factories with tons of high explosives. 

As part of their Invisible Crew, Bendix hydraulic controls are in 
service aboard these Liberators, as they are on virtually every other 
U. S. fighting plane now in production. 

Bendix hydraulic equipment is operating bomb doors, landing 
gears and other vital units, .rendering precision service that pilots 
depend on in all kinds of weather . . always. Bendix Aviation, Ltd., 
North Hollywood, California. 





...when a 
single department 
gets out of step 


Let one production machine begin to get "out of 
sync" with the others on the line, and a whole depart- 
ment is headed for trouble. Parts turn up missing at 
final assembly . . . and planes turn up missing right 
when they're most needed to do a street-cleaning job 

There's no reason for such hold-ups, when it's a 
simple matter to post on each machine a mechanical 
sentry that will report any slowing-down in plain 


black-and-white, as soon as it begins to develop. 
There are Veeder-Root Counting Devices, mechani- 
cally and electrically operated, which can be easily 
installed on any type of machine or process, without 
interfering with production. These devices count in 
any terms or units of performance . . . provide con- 
tinual operational reports that enable your production 
men to police their lines more effectively than ever 
before. Write Veeder-Root Inc., Hartford, Conn. 



Veeder-Root Counting Devices 
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Fighters are only as fast 

as THEIR TIRES! J 



Now . . . every day . . . America’s fighters are 
proving that they have the fire-power and speed 
it takes to keep command of the air . . . and 
General Tires are proving that they can take them 
up and put them down safely. 
For every kind of ship. General 
is supplying tires with the 
built-in strength and quality that 
spell safety. For your safety, 
. . . depend on General. 
See your Fixed Base Operator or Write 
THE GENERAL TIRE & RUBBER CO. 


American engineering genius was more than equal 
to the challenge of giving us the world's fastest fight- 
ing planes . . . but it was up to General to build a tire 
that could take the terrific punishment on the ground. 
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■KNOWN AROUND THE WORLD 
FOR QUALITY AND SAFETY 



HERE THI 
A FEW < 
SCI A 
RESISTANCE WELD 
THAT HELP GET THEA 
AND ROLLING. 


:hines 

SAILING 


These D.C. and A.C. 


ichines weld aluminum, alumi- 
num alloys, and magnesium metals .016" plus .016" to and 
including .187" plus .187" steel, mild steel, scaly steel, 
corrosion resisting steel, monel metals, inconel and other fer- 
rous alloys from .012'' plus. .012" to and including .500" 
plus .500". 


IIREMENTS MAY BE, THERE 
ONE TO FIT THE JOB. 


67th STREET 


PMCO 2S-10 


PMCO 3S-3 


PROCESS ELECTRIC RESISTANCE WELDING 
STORED ENERGY • VARIABLE PRESSURE 
^ WITH PREHEATING • WITH PRECOMPRESSION 


Dont touch out' original drawings 

We P RESERVE them 

as records only- use PHOTACT 
prints to take the abuse of 
frequent handling. 


KEUFFEL & ESSER CO. 


OFF ! 
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NIGHT FIGHTE] 


TF70NDERFUL organisation by brains behind the scene, 

' ' and courage of gallant men and — this must not be overlooke* 
tive performance by aircraft, all combine to establish the R.A.F. 
in the air night and day. There must be no “ margin for rrr< 
performance of high powered aero-engines ! They must give 
response to the pilot's demands, even under the terrific buffetin 
conditions. 

Even in the fiercest dog fight power and speed must be 
engines arc “ fed ” with air, oil and fuel oil free from impurities 
of their best. That is why on night fighters, battle ’planes, indee 
of fighters, spotters, bombers, you will find Vokes Filters in opera 
99.9 per cent, filtration efficiency claimed for Vokes Filters is i 
laboratory test bench figure. Vokes Filters, we are proud to say, h 
their value to the fighting forces under the most 
gruelling battle conditions in the air and on land 
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5 years ofabuse ...no s/iyns of wear 

AT SPERRY GYROSCOPE COMPANY 


Hose lines on a run-in bench for hydrau- 
lic equipment take real punishment. 

The Resistoflcx low pressure hose, 
shown, carry hammering pressures of be- 
tween 150 anti 200 pounds 12 times every 
minute. Oil flow varies between 1.8 and 
3 gallons per minute. Oil temperature 
varies from room temperature to 135° F. 
Most of the lines arc bent on a 5 inch 
radius . . . being coupled and uncoupled 
constantlv, manhandled, splashed with 
hydraulic fluid. Imagine five years of use 
under these conditions . . . yet showing 


no signs of breakage or deterioration. 

Resistoflex hose assemblies arc in use 
in hundreds of interesting applications 
such as this. Technical data acquired 
through many of these may help you 
solve some of your flexible, hose problems. 

Write us about them today, or . . . 

SEND FOR CATALOG 

Write for the Resistoflcx 
Industrial Catalog. On 
company stationery. 


RESISTOFLEX FEATURES: 

SPECIFICATIONS -Con, .pplinbl. to: 

LIGHTER AND STRONGER— Ouneo, lishi.r • • 

FLEXIBILITY -P.rmil. con, poo dorijn. loo room 
PERMANENT. FULL FLOW Tho otomlo.ll. In., I 
VIBRATION PROOF- Wittol.ndl million, ol » ilira. 

LOW AND MEDIUM PRESSURE INSTRUMENT. 
HYDRAULIC AND VACUUM HOSE ASSEMBLIES 
-MANOMETER TUBING, DIPPED AND 
MOLDED SPECIALTIES. 



RESISTOFLEX 

RESISTOFLEX CORPORATION, BELLEVILLE, NEW JERSEY 



"DEATH’ 
begins its 


WHITNEY 

Aircraft Chains* 

When attackers flash in from any quarter, power-driven gun turrets 
turn .swiftly to. throw head-on death at the touch of the gunner’s 
finger. This power-impulse is faithfully, fully transmitted wher- 
ever Whitney Aircraft Chains are elements of turret controls . . . 
as well as of other vital mechanisms like automatic flight con- 
trols, bomb displacement gear, door mechanisms, rudder controls 
and janding wheel keepers. For all these duties, Whitney Chains 
are chosen for their demonstrated performance. 

And another Whitney advantage to wartime US aviation is 
the direct service of the Whitney Aviation Division, which 
places all of Whitney's engineering, manufacturing and tech- 
nical resources at your personal command ... to engineer Whit- 
ney Aircraft Chains and Sprockets into your particular design. 


PRODUCT OF AVIATION DIVISION of THE WHITNEY chain & mfg. co. 
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HoudaiJle handles this danger spot 


In landing or taking off, the 
castering nose wheel on an 
airplane’s tricycle landing 


'.if uncontrollcd,can bea dange 
maker. Shimmying forces of colossal magni 
tude could easily cause disaster. 

Houdaille Hydraulic Shimmy Dampers . . 
the result of a quarter-century of experience. . 


ing forces, imposing ever- 
s they mount, yet they 
o slow wheel movements 


increasing resistance a 
offer little hindrance 
encountered in steering. 

Today these Houdaille devices are function- 
ing successfully on many types of planes — 
from the highest speed lighters to the heaviest 
bombers. 


THE HOUDAILLE-HERSHEY CORPORATION 

Q)elroU, ‘^yflic/iMan 


BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 

GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, III. 
HOUDE ENGINEERING DIVISION 

Buffalo, N.Y. 

JACKSON BUMPER DIVISION 
Jackson, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 

MUSKEGON MOTOR SPECIALTIES CO. 

Muskegon, Mich. 

OAKES PRODUCTS DIVISION 
North Chicago, III., and Decatur, III. 
SKINNER COMPANY, Ltd. 

Oshawa, Ontario, Canada 


AVIATION, Ju 


1943 




► The rapid development of aircraft design 


turned the spotlight on Acadia Synthetic Rubber. It 
became apparent that the engineering and production 
facilities of Acadia could make vital contributions to 
our war in the air. Further experience is accumulating 
daily. Let us apply it to your future problems. Write us. 
ACADIA SYNTHETIC PRODUCTS DIVISION . WESTERN FELT WORKS 


PACKINGS 
DIAPHRAGMS 
GROMMETS 
RING SEALS 
GASKETS 
BUSHINGS 
CHAFING STRIPS 
EXTRUDED SHAPES 


Chicago, Illinois: 4035-4117 Ogdon Avenue 
Detroit, Michigan: 420 Stephenson Building 


ACADI 

Processors of 

Synthetic Rubber and Plastics 
Sheets • Extrusions • Molded Par 



PRODUCTS 
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Originally designed for combat aerobatics . . . where strain and 
stress impose conditions unknown to pre-war relays . . . the Type 27 
Super Aircraft Relay offers numerous advantages for a wide range 
of other uses. 

Double trussed box frame construction provides rugged strength 
and rigidity . . . Measurements are IV2" x 1%" x V/& and weight but 
5 ounces. The type 27 SPDT double make— double break in 2 pole 
construction can withstand in excess of 15g without a flicker . . . 
has a 60 gram contact pressure (double make— double break) and a 
20 ampere contact capacity at 30 volts d.c. (100 ampere inrush). 
Nominal coil voltage is 12 volts d.c. with a pickup of 6.5 volts 
(.61 watt) at 20° C. Coil wattage at 12 volts d.c. is 2.1 watts at 
20° C. Temperature range is from —40 to + 90° C. 



Free samples of this relay are available to manufacturers on re- 
quest if accompanied by a priority of AA-4 or better. Write or 
wire today requesting specification No. 12723. 


are available in quantity in numer- 
ous sizes. Made by G-M, pioneer in 
development and manufacture of 
quality phototubes. 
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Only JOHNSON BRONZE 

makei every, type o/ 

SLEEVE BEARING 





RIIIIYZE and BABBITT 


STEEL and BABBIT 


LEIIALDYL 

Self-Jjibricatiny 


A dependa Me SOURCE o/ SUPPLY 


# There is one right type of bearing for every application . . . 
one that will deliver the greatest performance for the longest 
period of time. Johnson Bronze can help you determine the 
exact type to suit your requirements. Our facilities cover the 
production of every known type . . . our experience goes back 
more than thirty years. A Johnson engineer will call at your 
invitation and review your problem. All of his recommendations 
will be based on facts . . . free from all prejudice. There is one 
located within easy distance from your office. Why not invite 
him in . . . today? No obligation of course. 


JOHNSON 

Trarrrcn 


620 S. MILL STREET 



BRONZE 


HEADQUARTERS 


NEW CASTLE, PA. 
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How high was "UP”-in 1921? 


I N THE DAYS WHEN out-climbing 
ack-ack was no problem . . . back 
when bull’s-eye high-altitude bombing 
was still a dream . .. how high was “up” 

This will surprise you, but up” 
was plenty high back in 1921! That 
year, Major Schroeder set a new record 
—34,509 feet. And he did it in a 
Packard-built LePere plane, powered 
with a Packard-Liberty engine ! 

Yet, 2 1 years later, American planes 
bombed the Scharnhorst and Gneise- 
nau from 35,000 feet, and the world 
looked on with wonder. 

Packard built well in ’21, and Pack- 
ard is building well today. Right now, 
Packard-built Rolls-Royce engines are 


going to town in Warhawk and Hurri- 
cane fighters, twin-motor DeHavilland 
Mosquito bombers, and the giant 4- 
motor Lancaster bomber. The tradi- 
tion of precision craftsmanship — 
working to microscopic limits — is pay- 
ing off. 

Packard men and women are hold- 
ing to such fine tolerances that parts 
may be interchanged with those of 
original Rolls-Royce engines built 
3,000 miles away. That’s the kind of 
engine Packard is building in mass 
production quantities, by modern mass 
production methods. 

And that goes for Packard marine 
engines, too — the power plants for the 
Navy’s swift FT boats. Their roaring 


speed comes from Packard marine 
engines mass-produced to aviation 
standards. 

Until peace comes, we’re all out on 
war production. After victory, today’s 
Packard precision craftsmanship adds 
up to finer, better post-war Packard 
products. 



PACKARD 

Precision-Built Power 
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Get the job done quicker — and better with the new 
"Sterling 1000"! Powerful ... rapid cutting — yet, 
because of skillfully engineered counter-balanced 
mechanism it operates without a trace oj vibration! 
So smoothly does the "Sterling 1000” handle — that 
women operators prefer to work with this new 
sander. Elimination of operator's jingle-jangle nerves 
alone means higher quality work! And this sander 
is tough — sturdily built to serve you dependably . . . 
even under heavy production pressure. 


DESIGNED ON NEW SANDING ACTION PRINCIPLE! 

Orbital, circular, thousands of abrasive grains cut 
furrows which cross and recross each other. With 
this action, the "Sterling 1000” cuts faster — pro- 
duces the smoothest surface you’ve ever known on 
wood, metal, plastic or composition. Ideal for many 
rubbing and polishing operations. 

Write today for your copy of the New "Sterling 
1000" folder, which describes its 21 important fea- 
tures in every detail. 


STERLING TOOL PRODUCTS COMPANY 

387 E. OHIO STREET • CHICAGO 
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PROTECT UNITED NATIONS PLANES 


From Tunisia to Guadalcanal, dust is as much an enemy to be 
licked as the Axis planes themselves. 

Airplane engines must "breathe” c lean air if they are to deliver 
their maximum in performance. Dust — due to makeshift air fields 
in combat zones — accounts for grounding our fighters and bombers 
after only 30 to 40 hours of flying — unless they are provided with 
engine filters. Aircraft engines so protected, however, continue to 
operate efficiently for 300 to 400 hours! 

In addition to maintaining maximum efficiency by eliminating exces- 
sive wear, AAF engine filters also save valuable replacement parts 
and greatly reduce oil and gas consumption. More than twenty 
types of AAF airplane engine filters are being made today for 
United Nations planes. These were developed in cooperation with 
aircraft engineers to meet varying airplane construction requirements 
as well as Army Air Corps specifications. Complete information and 
performance data are available without obligation. Please write us. 

AMERICAN AIR FILTER COMPANY, INC. 

346 Central Avenue, Louisville, Kentucky 

In Canada: Darling Bros., Ltd., Montreal, P. Q. 


EVERY FRONT LINE 
AIRFIELD 
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Whether or not your runways will be kept free 
of snow next winter depends on the prepara- 
tions you make during the next few months. 
Remember — the specialized equipment needed 
for the job cannot be judged, ordered and 
made overnight. 

Don’t wait until the first snowfall and find you 
are unable to get adequate snow removal 
equipment. Get the facts now on the Walter 
Snow Fighter — while you have time for careful 




consideration of its exceptional record of per- 
formance. Walter Snow Fighters have many 
times the snow-clearing capacity of other units. 
They clear 16 foot widths, at average speeds 
over 10 m.p.h., through deep snows — elimi- 
nate dangerous snow banks — meet every air- 
port snow condition. 

There's a big story behind this outstanding per- 
formance of Walter Tractor Trucks. Their exclu- 
sive 4-Point Positive Drive — the tremendous 
power of FOUR driving wheels 
— its positive, non-slipping, 
non-stalling traction — and 
many other engineering fea- 
tures, are all fully explained 
in detailed literature available 
on request. Write today for 
this valuable information. 


WALTER MOTOR TRUCK CO. • 1001-19 IRVING AVE., RIDGEWOOD, QUEENS, L. I., N. Y. 
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a and a military tractor live in differ- 
ent worlds. The cleaner’s job is a light- 
duty one — and what matters most is 
easy operation. That’s why Torrington 
Needle Bearings were chosen for use 
in this household machine. With its low 
friction coefficient and compact design, 
the Needle Bearing is one of the reasons 

to handle as a new broom. 

The men who drive the tractors, on 
the other hand, are concerned chiefly 

most severe service conditions. But 
when a new bomber runway is wanted 
by dawn , or shell holes must be repaired 
while bombs are still falling, it helps to 
have a tractor whose mechanism re- 
sponds quickly and smoothly. So trac- 
tor designers, too, turned to the Needle 
Bearing for long life and ease of opera- 
tion . . . and found many other advan- 
tages as well . 1 1 seldom needs attention, 
thanks to an effective system of lubri- 


cation ... it withstands overloading more 
easily, because of high load capacity . . . 
and it speeds tractor production, through 



its ease of installation and ready avail- 
ability for essential applications. 
SOMETHING TO KEEP IN MIND FOR POST-WAR. 
You’ll soon be planning your post-war 
designs— or perhaps you've already 
started. There may be an idea for you 
in the Torrington Needle Bearing. Its 
advantages are the very features To- 
morrow’s customers are being educated 
to want— longer life, faster speeds, 
greater ease of operation, more com- 
pact designs, less need of attention. 
Whatever your design problems, let 
Torrington engineers help you. They 
are expert in adapting the Needle Bear- 
ing to specific applications. A long list 
of typical uses is included in Catalog 
No. 114. 



TORRINGTON NEEDLE BEARINGS 
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'Ke&fcuty tAe i*t ifofriace! 


In its ignition system, a modern plane engine has upwards of 30 
lively spark "sending stations." Unharnessed, they would sound 
like machine gun fire in the pilot's phones. Reducing this unwel- 
come by-product is relatively simple. Eliminating it (very definitely 
a "must") requires this carefully engineered shielding harness, now 
being manufactured for the Government in the Bolton plant. 


BOLTON SHIELDED IGNITION HARNESS 


^BOLTON MAnUFACTURinG CORPORATIOn j 


it=p 

692 CAMPBELL AVENUE ■ WEST HAVEN • CON NECTICUT 
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For many years, Bostitch wire stitchers have speeded the 
fastening of a wide variety of non-brittle materials, including 
light metals. 

Today, with the development of new stitching wire especially 
designed for aircraft parts manufacturing (such as American 
Aircraft Stitching Wire), Bostitching can be depended on 
for heavier work and precision standards. 

Bostitch Aircraft-type Stitchers join metal parts and com- 
binations of metal and other materials where applicable, at 
speeds at least double that of other fastening methods — in 
some cases, 8 to 10 times faster. Semi-skilled labor can be 
used, less inspection is required, floor space is saved. 

The staple is formed from wire, and the legs are punched 
through the work (without pre-drilling), clinched flat on the 
under side to provide full bearing against the material. The 
hole is clean, and the fit between wire and perforation is close. 
Such materials as aluminum can be fastened without danger 


BOSTITCH 

(Boston Wire Stitcher Co.), 52 Blackmore St., East Greenwich, R. 


of fracture or warping, and the stitch 
can be accurately and quickly located. 

Bostitching is being used for fasten- 
ing such parts as ducts, trailing edges, 
fire walls, insulating strips, rubber 
gaskets, chutes, etc. Other fastening 
jobs in aircraft plants can be performed 
by other types of Bostitch machines. 
From a line of models unrivalled in its 
completeness, select the ones best fitted 
for your needs. 



I. (Bostitch-Canada, Ltd., Montreal) 
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LINK 

AVERAGING 

BUBBLE 

SEXTANT 
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EVERY EAR IN TH! 


INSTANTLY HI! 


"Mr. Harker, please! . . . Washington calling . . . report at once to plant manager." 

"Calling Mr. Thomas . . . please attend meeting at production engineering 
office immediately." * ■* * 

What a savings in manpower . . . what a savings in valuable time . . . when messages are 
delivered by Straight-Line Communication ! 

It does the job QUICKER and BETTER than by any other means . . . and the man-hours it saves 
more than pay for the installation in an amazingly short period of time. 

For 49 years Stromberg-Carlson has been developing the finest type of sound reproducing 

equipment. Why not let us show you how we can solve your own communication problem ? 
Get in touch with the Sound Systems Division of the Stromberg-Carlson Company, 

100 Carlson Road, Rochester, New York. Write for free Booklet No. 1932. 


STROMBERG-CARLSON 



STRAIGHT-LINE COMMUNICATION SAVES MANPOWER . SPEEDS THE WORK TO VICTORY 

AVIATION, June, 1943 





'U/katf P often ail cam? 

...another job for HYCAR SYNTHETIC RUBBER 


Keep an eye out for this one . . . you may be 

getting your motor oil in paper containers 
before long. Yes, just ordinary, inexpensive 
paper, but fortified and made resistant to oil 
and moisture, heat and cold, wear and tear 
by impregnating with Hycar synthetic rubber. 

So effective is Hycar that only a very small 
amount is needed to transform paper into a 
tough, durable material impervious to oil, 
grease and dirt, and resistant to heat and abra- 
sion. This same principle can be applied to 
similar products: cartons, boxes, protective 
wrapping for machine parts— and, after vic- 
tory-bookbinding, luggage, wallpaper and 
numerous others. 


The qualities of Hycar that make possible 
the transformation of ordinary paper into an 
"oil can” — or perhaps into tough, lightweight, 
oil and gasoline-resistant paper gaskets or 
insulator strips — are the same qualities re- 
quired for scores of aircraft applications today. 

Resistance to petroleum products, heat and 
abrasion, and the ability to remain flexible at 
low temperatures . . . these are prime require- 
ments for hydraulic hose, seals, diaphragms, 
accumulator bags and gaskets. Tailor-made 
for the job, Hycar for aircraft has these quali- 
ties in full measure. 

Hycar it mad a i 


jf type i, supplied lo fabricators in the form 
of crude synthetic rubber. We will bo glad to work with you and 
your rubber products supplier in applying Hycar to your problems. 


HYCAR CHEMICAL COMPANY 

AKRON, OHIO 




i)0N that AIRCO Tip! 

W 



Let an Airco Repair Station 
recondition it for you 


Copper is one of the most critical materials. It must 
be conserved. 

Here is one way to do it — don’t discard a worn 
Airco welding or cutting tip until you’ve made cer- 
tain it cannot be reclaimed. Send all your damaged 
Airco tips to us. Our skilled repair men will inspect 
them thoroughly and put them back into first-class 
working order . . . unless they’re beyond repair. 

In this way Airco can help you reclaim many 
tips that would otherwise end up in the scrap-box. 
So see that all old Airco tips are collected now and 
forward them to the nearest Air Reduction office. 



Here’s a typical result of Airco Re- 
pair. The tip at left— battered, nicked, 
and choked with carbon— was made 
good as new by skillful repairs. 



Air Reduction 

General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 

IN TEXAS: MAGNOLIA- AIRCO GAS PRODUCTS CO. 

General Offices: HOUSTON. TEXAS 

IDLE CYLINDERS ARE PRODUCTION SLACKERS: Keep 'em tolling {jot oietotg / 
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BARRIERS 

Can/me E/ec/tlc Cwviesit'/ 



w is destructive but not all effort that goes into the big 
fight is wasted. Some of it is going to pay mighty big 
future dividends. That is especially true of the war work 
that is going on in the country's laboratories. 

At Formica this work has resulted in the development of 
some new insulating materials with new and valuable 
characteristics which will be doing important jobs in 
American electrical products long after the war is over. 
Three new grades MF, FF-10 and FF-41 accomplish things 
that could not be done previously with this laminated in- 
sulation. MF is a glass mat base for applications requiring 
low loss at radio frequencies (Power Factor .011; Dielectric 
Constant 4.6; Loss Factor 0.05 at 1 Megacycle). 

F-10 is Fiberglas fabric base material combining good 
dielectric strength and heat resistance. And FF-41 is 
designed to resist arcing. 

These materials have a new and important usefulness. 
At present they are available only for the most essential 
war uses. But later they will be widely applied. 


THE FORMICA INSULATION CO., 4628 SPRING GROVE AVENUE, CINCINNATI, O. 



v lnj FORGING 


Throughout 30 years of venturesome technical and production 
effort, marked by one plant expansion after another, this forg- 
ing organization has invariably utilized the exact forging techniques 
required, to obtain the utmost improvement of metals by forging. 
Adapting a broad experience, with exacting forging techniques, to 
the production of forgings for war, is our whole duty today. 
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How “SEED MONEY” benefits labor 


H ERB’S a little of the stuff that makes horse 
races: 

We sent reprints of a couple of recent "Seed 
Money” advertisements to labor leaders. 

Among the replies was the letter from a west 
coast labor leader quoted below. 

While this letter disagrees with us completely 
and probably does not represent the ideas of most 
labor leaders, it does express a viewpoint that 
should have the careful attention of all who are 
genuinely interested in better living. 

We believe that a healthy, competitive and 
constantly improved industry is the source of all 
good living. Here is a frank statement of an en- 
tirely different viewpoint: 

"March 31, 1943 
McGraw-Hill Publishing Co. Inc., 

McGraw-Hill Building, 

330 West 42nd Street, 

New York, N. Y. 

Gentlemen: 

We have received your letter of March 24th, 
together with your two pamphlets, "Where Do 
Wage Increases Come From?” and "Where Do 
Jobs Come From?” and I must say they are about 
as superficial a work as I have seen. 

In the first place good business is not the 
source of good living or wealth either. All wealth 
comes from and is created by labor and nothing 
else. Even gold in the ground is valueless until 


labor is applied to it. 

Your whole theory is based on a finished sys- 
tem of production for profit instead of production 
for use. 

My only purpose in writing you concerning 
this is that I believe you should explore the current 
leading thought of the world in regard to postwar 
planning and the broad conviction obtaining that 
we cannot go back to an economy built on "seed 
money” or any other such artificial economic 
mortar to reconstruct a torn world where produc- 
tion to effect a world of abund'ance for all is no 
longer a secret or difficult. 

Very truly yours,” 

(7Y> avoid any flavor of personal controversy, we have 
omitted the sender's name) 

► If you are inclined to agree with the author of 
this letter (many in the ranks of labor do not) , then 
you are invited to study the two men in the picture 

Both men are laboring ... If laboring is the 
source of good living, then the coolie ought to live 
better than the American, because he works harder 
and longer. 

Is it because the coolie is dumb that he cannot 
live as well with his home-made plow as the 
American with his tractor? . . . Ask the Japs how 
dumb that coolie is! 

No, the American lives better because his 
labor is multiplied by efficient tools. 

Since labor cannot be effective in providing 


FREE MATS: If you would like to publish this message over your own com- ^ 
pany name, or distribute it in handy booklet form, write or wire : Research I 
Dept., McGraw-Hill Publishing Company Inc., 330 West 42nd St., New York. J 
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How “ Seed Money” benefits labor (cont’d) 


better living without tools, then it certainly seems 
reasonable that every laboring man would want to 
use the best tools he could possibly get his hands on. 

"Industry” exists to supply the tools that 
produce better living. "Business” exists to store, 
distribute and sell the products of tools. 

The better the tools, the better the living of 
the men who use them. 

Therefore, the laboring man ought to be in 
favor of the system that will improve his tools 
most rapidly. 

Throughout the ages, men have tried every con- 
ceivable system to produce improved tools. The 
best way yet developed is our American one. It 
has many faults, but we should work to improve 
it, not discard it. 

► Our American method of developing better 
tools for workmen has two parts. One is called 
"capitalism.” The other is called "profit.” 

"Capitalism” encourages people to save, be- 
cause it promises to repay anything that is loaned, 
and to- reward the loaner. 

"Profit” encourages people to think, because 
it gives an automatic reward to anyone who can do 
a job better. 

Capitalism and profit get more work done in 
less time because they encourage and reward 
work. To talk of abolishing them is as ineffective 
as abolishing arithmetic. Their flaws are errors of 
operation, not of fact. 

They can be made to create jobs for everybody. 
They can pay the war debt. They can accomplish 
any job within the imagination of man IF properly 
administered. 

In the problems of the post-war world, we will 
need, as never before, the "take a chance” spirit 
which is the essence of capitalism. We will need 
the "I can do it better” spirit which can best be 
encouraged through allowing a profit. 

► Here is the way capitalism and profit .can be 
made to benefit labor and produce better living: 

1. Constantly improve the equipment available for 
the worker. 

2. Use the lowered costs thus produced to 


(a) lower prices to consumers 

(b) raise wages 

(c) provide incentives for invention, leadership 
and investment 

(d) lay aside "Seed Money” that can be used 
to start over again at item 1. 

“ Seed Money” produces better living 

► America has always been an inventor nation. 
Throughout the years, most of the profits of busi- 
ness have been used to buy inventions . . . better 
machines, more efficient factories, research for 
better products. We call profit that is "plowed 
back” into business "Seed Money.” Through 
Seed Money, products are constantly improved, 
making possible lower prices and higher wages. 

Did you know that this process of putting aside 
Seed Money has been almost entirely eliminated 
by our tax law? 

Congress, in shutting the door on wartime 
profiteers, wrote the Excess Profits Law in such a 
manner that it also takes away most of the Seed 
Money of business. 

Industry must have Seed Money to continue 
the work of making better products available at 
lower costs, to create more jobs and pay higher 
real wages. The Excess Profits Law .must be 
changed if we are to provide Seed Money for 
making post-war jobs. If you think so, too, ask 
your Congressman to review this law and all laws 
— with this principle in mind: 

“Industrial Progress 
is the Basis of all Good Living. ’ ’ 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 



McGRAW-HILL BOOKS 



This advertisement is available in hands booklet form. (Uss than 100 
copies free, larger quantities, SI. SO per 100; SI0.00 per 1000.) 


McGRAW-HILL 

PUBLISHING COMPANY , INC. . . . BOOK COMPANY, INC. 

330 WEST 12ND STREET, NEW YORK 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 
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T he year 1943 promises to be the grimmest, hardest 
year this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 

In the Pay Roll Savings "Plan, America finds a potent 
weapon for the winning of 'the war— and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, arc buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum is, it is not 
enough I For the more dollars made available now, the 
fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You’ve undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shorn only about 10% of the 
gross -payroll going into War Bornls, it needs jacking upl 
This is a continuing effort — and it needs continual at- 


tention and continual stimulation to get fullest results. 

You can well afford to give this matter your close 
personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out of 
a Pay Roll Savings Plan gives labor and management a 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 

Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 

And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over — now and when the war is won. 


★ 

★ ★ 

You've done your bit j| Now do your best! 

This space is a contribution to victory today and sound business tomorrow by Aviation 
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backs up your judgment when you select Oster motors 



This record is your assurance that you are dealing with a seasoned, 
dependable source — that you are not "taking a chance.” . . . Oster 
motors, used exclusively before the present war as original equip- 
ment on Oster motor-driven appliances, have helped to establish 
the world-wide reputation of these appliances — for fifteen years 
the recognized leaders in their field, widely used by the armed 
services and other departments of U. S. and foreign governments. 

The same sound, conservative engineering — the same trained 
labor force and established precision standards — are behind the 
Oster motors now being built to power vital instruments and 
mechanisms in war planes and submarines . . . Illustrated is type 
C-2B-1A, 1/100 H. P. model in current production; other Oster 
models up to V* H.P. Let us help you fit this or other Oster motors 
to your requirements. 

John Oster Mfg. Co. of Illinois, Genoa, Illinois 
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Announcing _ 



ENLARGED 2nd EDITION 


MECHANICS OF 
AIRCRAFT STRUCTURES 


I Design of Metal Airplane,) 





ORE 

RUCTION 



THE DILL MANUFACTURING CC 

700 East 82nd St. 1011 S. Flower St. 


CLEVELAND. 
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A MAKE AMERICA 'S HANDS MORE PRODUCTIVE A 
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Can there be a 
tougher job for 

MEYERCORD DECALS? 


Decal nameplates on propeller blades! Blades 
that cut the bitter cold winds of the Arctic . . . the 
humid air of the Tropics . . . that claw through 
sand storms of the desert . . . cold, heat, the 
wrack of battle, hour upon gruelling hour. That’s 
one of Meyercord’s many wartime assignments. 
Have you a tougher task for Meyercord Decals? 
Meyercord Decal engineers are constantly solv- 
ing problems where lightweight, low-cost, non- 
metallic nameplates, identification, dial faces, in- 
formation markers, insignia, etc., are required. 
Decals are ideal for fast- production. Quick and 
easy to apply. Adaptable to any surface. Durable, 
uniform, highly visible and permit use of color. No 
sharp edges, no screws, bolts or rivets. The un- 
limited uses for Decals challenge the imagina- 
tion. Meyercord technical and designing service 
is available without cost. Address Dept. 1136. 




Across the ocean they're streaming in thousands 
— Yankee planes and fighting men! Our fighters 
count on swift, sure radio communication — and 
MURDOCK Radio Phones are serving them with 
distinction! 

The WJ. S. Army Air Carps 

uses 

MURDOCK RADIO PHONES 

They're precision-engineered for maximum sensi- 
tivity — give clear, undistorted reception. Ruggedly 
built, too, for lasting dependability. 

See these "tested-in-action" Radio Phones. Write 
Dept. 27 for Catalogue. 



Wm. J. Murdock Co. 

Makers of Murdock Tested-in-action 
Radio Phones Since 1904 

Chelsea, Massachusetts 
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. . . use parts of 

AMPCO METAL 

for safer flight 

Bombers must deliver their load and get back 
— with mechanical equipment in the planes 
functioning perfectly to assure reliable flight. 
At vital locations in engines, propellers, and 
landing gear, parts of Ampco Metal give 
additional assurance of efficient performance 
— for in a wide range of aircraft installations, 
this tough bronze has proved its ability to 
withstand abuse and wear. 

If you employ bronze parts that are unsatis- 
factory, due to fatigue, wear, or failure, 
Ampco Metal may prove to be the material 
that will stand up and give you a full measure 
of service. 



Brightboy’s 

Methods and Applications" Data 

THAT IS 

,impl t^t P - de-burring 

9 P - FINISHING 
- CLEANING 
• POLISHING 


New 


product — arc being uncovered daily by the 


In Brightboy’s comprehensive literature, you 
will find data showing how Brightboy bridges 
the gap between a grind and a buff, giving a 
finish which frequently serves as a final polish 

with minimum dimensional loss. Write us 

if your dealer cannot supply you with Bright- 


Investigation will prove that the wear-resist- 
ance, toughness, and reliablity of this bronze 
can be an important asset to your equip- 
ment, delivering performance that is a credit 
to your selection. 

Write today for literature. 

AMPCO METAL, INC. 


Department A-6 

MILWAUKEE, WISCONSIN 



catalogs. Our field rep- 
resentatives are at your 
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on the P-51's 1150 hp. Engine 


. . a check on ENGINE WEAR 

. . a check on the LUBRICANT 


A vital component 
in oxygen systems 
for high altitude flying 


Scott 


*70 
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FOR 

CONTACT 

USERS! 


Boiled down to essentials, the 
new Callite Contact Catalog 
contains specific facts on the 
design and manufacture of 
contacts. Into its thirty-six 
pages we have crammed 
every bit of important infor- 
mation accumulated in more 
than a quarter of a century's 
specialization in the manu- 
facture of electrical contacts. 
If contacts are a component 
of your product — you should 
make this catalog preferred 
reading. A copy is waiting 
for you. No obligation of 
course. Callite -Tungsten 
Corporation, 551 Thirty-ninth 
St., Union City, New Jersey. 

Specialists in the manufacture of 

parts — in standard and special 
shapes of tungsten, molybdenum, 

carious alloy, of these metals. 


^CALLITE 

CONTACTS 



For prompt, dependable metal finish- 
ing information, call on Udylite. No 
organization is better equipped to give 
plating, polishing and anodizing in- 
formation gained through years of 
practical installations. 

Trained platin g en g ineers and electro- 
chemists are at your service. These 
men know metal finishing and they 
can help you plan a new installation 
or revise your present one for greater, 
efficiency. 

Udylite has a complete line of equip- 
ment . . . second to none in terms of 
quality and efficient performance. 

and su p plies . . . for every metal finish- 
ing need. Salts, acids, anodes, buffing 
and polishing materials — everything 
required. Call Udylite for prompt serv- 
ice on your finishing requirements. You 
pay no more for Udylite dependability. 


THE UDYLITE CORPORATION 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 37 YEARS 
Writ • tor information 


THE FITZGERALD MANUFACTURING CUMPANY 

TORRINGTON, CONN. 



PRECISION THAT SPELLS 

DEPENDABILITY 


The Vital Ingredient in 

TUTHILL PUMPS 




FITZGERALD 

GASKETS 
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Skilled Workers Make 


RELIABLE Springs 


At Reliable, men and women operators 
share the responsibility of producing ac- 
curate, dependable springs lor hundreds 
of purposes which will speed Allied Vic- 
tory. Our many women workers are loyally per- 
forming tasks which require a high degree of expert- 
ness and devotion, thus releasing scores of men for 
our armed services. 

Reliable produces quality springs of every type, 
virtually all our facilities now being engaged for air- 
craft, military vehicles, arms, and a mm u n ition. Un- 
usual service and delivery, as well as a capacity for 
handling most intricate and difficult problems, have 
made for Reliable workers a distinguished record. 
Our equipment — particularly our large tool and die 
department — is highly modern and adaptable. When 
the urgency of present war demands is past, remem- 
ber that Reliable is outstandingly prepared to give 
you exceptional service on your normal require- 


The Reliable Spring & Wire Forms Co. 

3167 Fulton Rd. Cleveland, O. 

Representatives Is Principal Cities 


YOU CAN RELY ON 1111111/1/110 

'Reliable SrIW? 


How to install and overhaul 


ALL TYPES OF AIRPLANE 




Aircraft Handbook 
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PIONEER PARACHUTE COMPANY, INC. 


PIONEER P3-B PARACHUTE 


UNIVERSALLY RECOGNIZED 
AND OFFICIALLY ACCEPTED 
AS STANDARD . . . 




BLUE PRINTS 

There is no time to spare in producing any 
of today’s requirements. Readable blue prints 
must be rushed to production departments 
without delay and the fabrication of parts 
started. 

For any important task, KOH-I-NOOR 
Drawing Pencils have long been the unani- 
mous choice of discriminating draftsmen. 
You will most certainly approve their smooth, 
long wearing qualities and their ability to 
produce well defined, light, impervious lines, 
resulting in clearer, more legible blue prints. 



SEND FOR FREE BOOKLET No. 16 


ILOH-I-KOOIE 

PENCIL COMPANY INC* 

373 FOURTH AVE N U E • N E W YOK K 



First things come first. And today the first order 
of the day is to WIN THE WARI 





ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 

ASSOCIATED WITH V V 

ATLAS STEEL AND TUBE COMPANY - 


p r$l0t THC 
-n pR 1 * FOUR 
1 FREEDOMS! 

. . . freedoms that are uppermost in the 
heart of every American. Workers in in- 
dustry have toiled unceasingly to build 
peak production to enable their country to 
be the world's best equipped fighting forces 
to protect these freedoms. 

The Hallicraf ters employees have twice 
been cited by their country for excellence 
in production . . . once with the Army-Navy 
"E" Burgee . . . and now the addition of a 
star to this Burgee for continued excellence 
in producing communications equipment 
so vitally needed by our boys on all fronts. 

This new honor will serve as an ad- 
ditional incentive to greater production. 



Ii a I lit rafters 

CHICAGO, U. S. A. 



Behind every TUNG-SOL Aircraft Lamp is long 
experience in mass production manufacture of 
miniature lamps to a uniform high standard of 
quality. TUNG-SOL Lamps have been used for 
initial equipment and replacement in both 
the automotive and aviation industries since 
their respective beginnings. When you specify 
TUNG-SOL Aircraft Lamps you know you 
are ordering lamps of proven dependability. 



TUNG-SOL 

AIRCRAFT LAMPS 
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MOTORS 

Aircraft 


lor, 1/120 H.P. with 
speed of 6000 R.P.M. 
— 12 volts. Equipped 
with ball bearings: 
diameter of housing 
23/16"; overall 
length not including 
shaft 3 7/32"; shaft 
extension 1"; shaft 
diameter .1875" 
(3/16") weight 14 oz. Wrinkle finish. 

Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.— either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); di- 
ameter of housing 
2.306"; overall length 
not including the shaft 
extension. 2-15/16": 
shaft extension .766"; 
shaft diameter .250": weight 1 lb. 3 ox. 





SIGNAL Wireless and Tele- 
graph Instruments are playing 
an important part in the war effort. Constructed ac- 
cording to exacting specifications, they are used in 
many branches of the service and are recognized for 
their high quality and dependability. 



SIGNAL ELECTRIC MFC. CO. 

Menominee, Michigan 

Offices In all Principal Cities 




by BURDETT The Burdett Electrolytic Cell 

is a closed cell operation in 

ELECTROLIC an open steel tank oi electro- 

OPEN-CELL 

n p P e m ately detect leakage which is 

r It U V. C 3 3 not possible in other standard 

late to cause explosion hazard. These cells have been 

noted gases are ol advantage— producing oxygen ap- 
proximately 99.7% pure and hydrogen 99.85% pure. 
Deterioration of equipment over a long period is negli- 
gible. Economical! Reliable! 

ReqiiMt complete Information 


N. LOOMIS STREET, CHICAGO, ILLINOIS 

■ »] 1 1 * i fc MawiaK ft 



Niagara Machine & Tool Works 

BUFFALO, N. Y. 

District Offices: DETROIT. CLEVELAND, NEW YORK 


War plants throughout America are 
obtaining more production per man 
hour wherever sheet metal must be 
squared, trimmed or cut into strips. 
The above photograph gives an 
"operator's eye-view" of one of the 
latest type Niagara Power Squar- 
ing Shears. The entire machine is 
arranged for convenient operation, 
quick, accurate setting of ball 
bearing, self - measuring, parallel 
back gauge, full visibility of cut- 
ting line and many other features 
which speed up shearing. Niagara 
Power Squaring Machines are built 
in a complete range of sizes and 
capacities. 


Shear knives available lor ci 
ling alloy and special steels. L 

Prompt^ Jelivery on spare kniv 
for Niagara Squaring Shea: 
Also factory regrinding servi 
by the same skilled men wl 
grind new Niagara knives. 




live engine parts have been 
entrusting to us their most 
delicate machine work. 

With a plant equipped with the 
most modern machinery, 
manned by veteran craftsmen, 
Govro-Nelson produces a grade 
of machining that is second to 


Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 
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If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 



Where To Buy 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 



ENGRAVING, 

ACID ETCHING, 
ELECTRIC MARKING 
Do all three with one 
machine ...the PANTO 
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covers 


lladly 


| Our Stitched Fab 

lend their many years of experience to the 
nomical standardized production methods. 

WATERHOUSE COMPANY 


THE WAR BEGAN 
IN 1916! 


For us at Hartzell, the War began in 1916. 
In that year we started the manufacture 
of airplane propellers — for England. The 
United States, the Allies. All the experi- 
ence built up then and in the following 
years of peace is being utilized today to 
forward the cause of the United Nations. 

We've been prepar- 
ing for today since 
1916! 


Pumps & Meters Oil from Original Barrels to Aircraft 
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"Wilmington Fibre" has many desirable qualities of n 
wood, rubber and other substances — yet is free fror 
tain objections in those materials ... A perfect ins 
— its fabrication into articles and parts has been 
developed. Let us tell you more about tough, s 
lasting "Wilmington Fibre". Send for Complete ca 


WILMINGTON FIBRE SPECIALTY CO. 
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Products Wanted 

WANTED 

• Buy Outright 

• Manufacture On Eq 

All replies will 

z;” ,,cului y 
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| This is the book 
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AIRCRAFT MATHEMATICS 
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A new series of eleven 35 M.M. Strip Slide 
films on Holley Carburetor Maintenance is 
now available to authorized technical groups 
and schools at a cost of $35.00. 

More than five months were spent in the 
preparation of these films, and only a por- 
tion of the cost is represented in their price. 
The first film, on carburetion theory, is in full 
kodachrome. 

Subjects include theory of carburetor 
operation, installation, overhaul, use of 
Holley Test Stand, inspection, testing, 
trouble shooting, storage and reconditioning. 

Films will be shipped promptly upon re- 
ceipt of order, or further information may 
be had by writing. 

HOLLEY CARBURETOR COMPANY 



Flight of planes always suggests the release of 
unfettered power. No material used in aircraft 
construction has done more to free these essen- 
tial weapons of war from hampering weight 
than magnesium. An equal amount of even any 
comparable light structural metal would weigh 
50 per cent more! Today Dow magnesium pro- 
duction capacity is many times greater than 
pre-war facilities provided. After Victory, de- 
signers will have full access to this vast produc- 
tion to lighten the load of practically everything 
that moves. 




tuc nriw r u c u i r « i rnuPAklV Mini A Kl n MICHIGAN 



PRODUCER SINCE 1916 

INGOTS • CASTINGS • FORGINGS • SHEET • STRIP PLATE EXTRUSIONS 
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Suddenly a warning is flashed . . . aircraft and destroyers speed to 
attack . . . depth bombs hurtle below . . . and another lurking 
menace is stilled. As flight companions to the guardians of 
our supply line, “F.CLIPSE” Aviation Motor Generators and 
Engine Driven AC- DC Generators supply the vital electrical 
power so essential to dependable radio communication. 


AVIATION ACCESSORIES 


fix 
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